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I 

[»»»**>»«] 

m& o ^ 7 A BBft* * » ^-V 

y7***&467 K^^BB****-***** 

BE7 p^** 3 ^*--* -cStr^SB4«*^Sft 
-f-ftBB?*** 

BESB4MK J: 0***^*7*^*1^ BBttift 

Oft* ^ a - A—O * A * A* ft 6 7 K u * *!S 

MR * fc w fc €r «« fc 1 6 f n ^ 7 -feffrtKB. 
IB** 2] ||B7n^?A«>MTI>KtlB 
tt^#8fcJ:9«*S*tfc7 Kt'*B»B***»~>«' 

&&B9BJ:. 

SrffljtfcC fc fcft»fc+5S»E!S**l KBftO^n ^ 
[fS**3] a^tfa-^fcUff 4*5^cr /?Afc 

&ftsjiX£fc* 

BE7 n ^ 7 A £ a y tr » - * ■CRfT^rffifc»3tte 22* 
^A^0*Kryr*fr*>E>fc67 Ku*#BB»** 

a-frxaTi»ft*ixfc7 kv^#i»«**^»-^^ 
*xb** 

tmamxa-caasivfcT K^fcBEBaxa-cB 

^ShfcTKU^^BjEft^v^A-^^RStSKSX 
gfc, 

tthitz t *mh 1 anwass** 3 keb^^o / 

I»**5 1 BEB** 3 *&ttM**4 fcEBSft 
[1***6 ] M**«a-CttR £ ft6^- V •> *7 
ixHtfoftatfir^rsifr-i y 3 yfc, »E7 ;/ J 4r 
**-tr*fc»tt1-6RK\ 77V fr-*y b y<D<p*< 
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ffa. siffaiMttffca««iat*a«rft 5« 
*fcBiiwrtBB"c*>*-c, 

*fc««a«>B*t. #B»o^ j e , J±-eo«»7Kw 
* **+HWBBflr***tr 7 7 9*m?4*9 9** 

BE7?!I *">a *tmi-BB«>iW7 K^* 
^XfrH9(canSltS7 Kwx#aaa»fc#i"6wi: 

[IS** 7 ] = -/v*- 

U ±-C<olft»7 Ku*fc*+BftKBWBfcfc«'tatf 

nUE=» v ^p-/u*-r*li, iW^ffltBB^J6»7 K 

r fc fc»Bii-aB**e icebobbbabb. 

[W**8] ttE+^^a?**?!^ BE7 

i yu*a?^^ j^e>fft;ffl**i5-*feiiaB^B 

&fc* 4B*^> J E-5-t^ft>*7Kv^ft»-rH»E 
fStff?8 fc fc* U 

»E77 p S)*a?^^9ytt, Wffl+Bft©»fe*t7 K 
u*#3iffBfcfc«rt*ivS7 Ku**»B»Bfcff1"a 
^ fc fc^fflfc-T5ffi**7 £Eft*>BB»f£3SB. 
[i***9] B*»BBB©«B*fc, BEBBEB 
BBKB-S^t. tHBWB+B*oB»7Ku^fc» 
E7 Ku^#BBB»fc»lfri-57 K^^#K»**» 
fc$b^fflifcwfcfc«fttfc+58«**6-8^V>-ftL 

5 *-ofcEB*5BB»*»B. 

[81**1 0] ttE7KW^#sa#ft^Stt, ME* 

-ir^*a9^^y*fcttiWE7^!> sa^^^^si 

<03t5J!Oi&^7 Ku^t»5t«©B»7 K«/^^6>oB 
3ao^7^y hfcfflie7 K^#BBB«C*l«"Sw 
fc fc^lftfc t £ffi** 9 tEB«>BB»*BB. 
tSS** 1 1 1 fflK 3 ^ H o-*^-tr*fc J:tf 1WE 

D-fe^fcurft^u 

BE*- ^*a»^^9 9tt» fiflie^wy KlcBi-6 
io ^fc^ff1-5S9^fc$A,TV>5^fcfc#1Si:1* ; 6^* 
tS6~) oov^-fn*»— otEB^BBBfMKB. 
ltt**l 2] BBBriMWCttffl** 1 '*^ K * x 

r ^JxB : ffOteafc ! B977 r 9*"-^3>fc* *E7^»J 
V-VayfcttE^-K^*7SfBfc^II0l^&t, 3- 
-**-^fc««Ta»t, 7^9*— > a y©'>ft 
<fct2o^fta«M5!tt5i»E^- K?x7WI 
o«»B*. ta. BffBBBVfcBB»*Bia«:ff5 

50 «»w|iSE7^y^ ; ^»:/*WWlcWl«Mh*- 
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3 

tt*ft*l!8&©7 Kf*«:«?ifc1-5T Kw^»ft*ftK 

t67 K^#H8#*^y^'fe , frA/*iitS:«H»ti" 
57 wxtNfcti&. 

sa-y — e^ftii?^ y tfcttflwar 7*y fta?^ t* 

7 y 055feaHW*feStT FV*fctt*«©«6#7 KWX*b 
[OOOl] 

iirSyn^A. 7*yv^ =tf-*fctt77*f$y 
fc£©jS^#!^«c;6v^S»-1ftf-**&^1"5 

tijtti©?^? y i y tT£jftivfciMWB-f£S!ffi 

fc,fctf = V h B-;U-tf— tr^^T^y 4r— f a Vi'bl* 3 
tfH£ft2>l8»©7 Hl'^S^SMtS. 
{0 0 0 2] 

[tt*©ttffl 7*y v ? » a tr-. 7 7 9 °y s 
y, ^++7-/jti^©«-SS©SifiBS:lo©t«trtl-'K^ 

^ , = tr-t5 J;tf 7 7 9 *s 5 !) Sffi(i't*v ; fc*^«1- h 

[0 0 0 3] c:©i*fett*©*6«T?tk MBtfy 

X?. =f~. ** + tfc*tf77?^yKElCtflS 
•fSV7 1-9*7 (ifUSOSfcStf) MtHMiSWifc 

jyy/r— y g yy7 h<>*7ii> «-&fflB9J57c«-* 
[0 0 0 4] c©fc», i«SfiAtt> (Was*** 

mm* znmmm-cm ztiz»- k? *7 
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y-y— e-* it * ft*'ftn*r©&2RfciT 5 7 7* y 
*-v»y*r*«««t. rn? 3 »T7'y 7—>3 vt 

/v- K £ x 7$S t ©R|K:fl-«E LT\ a— if*- tr *?: 
»fflfi"5HC 77y y— >a U<0>»tj:< t t> 2o## 
iffifi'JK&Sil"*"— K7*7S5)8!©f SB, SRMttUt 

t 2oas#S6ttfc#Si+*>/ v - K^*7**©t 

[0 00 5] fta^*TttfH-677 1- 9 «7 

5n5^»H»ttH*#ffl7-<7*9yi:UT*tlcU-C 
fa55Jt*©^-7»-^©y-^77'<A'* !1 b^7' 

fi£+5 r fc#ffl»fls*$**3J:tf7*B /7 A-y-^f X©[5 

[0006] zo>t>imim*9>**s*'-»'ttwu 

© (1) ^9f-Av9 3-y9 mitiiftG) **13J:t; 

(2) ^•f^^^yvi!' *5ft*«-j»» 
[0007] (i) *97-4's9 9>9 emmfts) 

«n?*is? -< t* 7 y ©* ©S9»©(ss^ * y ±-c©«s*t 

[0008] (2) ¥4*f%V$ (^Tl^tS*) 
[0 0 0 9] 

(i) ^^r-<7^y^^ (Sfffins ; '&) (2) 

50 [OOlOl^f^^^^^^ 



(4) 



^ tr* fc v x 5 4-* a— A'tfttA Lfcffltofcfc 
yKn->H---^rilcBl««:»lflifclTt6wfc*«# 
oB»*tt£*aB**T«3-** ^H->9^ 

[0012] u**u4*«e>, *&?<<v? l )y*tt* 

*0*fi?»-*t. B«^»»7Ki/*©«#£Jffc 
ft 5 <o Tff &8Wftfi B* * t v * 5 HUB* fc * . 
[0 0 13] *fc. ¥41r\y9V*9 («t»MM» 

fcv^BJBfc* Wf»lc*^»-^©i«#*IHMrffft5 

[0 0 14] £©jBU *it*.tf*M 3 F6-2 5 , 0 8 2 8 

*>ta3^/p^?Afc**^-< yy^urte*, 
[oo i si Lfru fc<icfi*a*a©w?yo^? io 

tliBJi-efc*t^5BHtffc5. ±Efc*oT 

A |COV n-c % S> * -/K fc HlMBfcB** Slt^ 
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-*lc£tr2ii-57p*'7A. Bft»A1SB«J:t;7F 
[0017] 

BMtrBJt-fSfe^ M*9lllcB«o*Blc^57 f 

sis fiaE^o^yASravtra-^-exif RrssttJS* 

[0018] L©B**iiO^«>»WfcJ:W* ^ p 
y5A4^*S*n6«-»B**^a-^ SB**-* 

flit. att*^a— A"^O^Y^A*A»¥>ft57 
^•■Wfc*^»-^ti* utra^S r left 

[0 0 19] *fc, B**2teE«OBBI«^5^o 

J: 9 »as*ifc7 K^W^^*-^^* 
jfc©ttlWBft*^»—*'*>7 Ku^*r**i"6**** 
fc. BEtt**»KiJ:9*»**ifc7K^*rWEtt* 
^S^J:«j»^Sixfc7K^#!Sfflft ; e^*-^a 

[0 0 2 0] r.<o»*«2fcE*o»Btl:nfi. 7K 

u^#iaaaft j e^a-A'0^v^'3te^>7 kw***, a 

[0 0 2 ll *fcs B#a3fcE»oBBK*»*»6^° 

7A*«#Bt&^»B**^»-^^^*2/^**^ 
p>/i:57 KV'^*BB»*^a-A'*«s*+ftttJaia 

fc, jftE^P^Afcay^-^-eSSff^ffi^^ 

«!ft+6»iiai, BE**ia-e««sttfcyp^ 
7Aic, BE»*xs-ett*s*tfc. 

«A/tfwfc&»«fct^ 

[0022] ^oB#*3fcE««BW^J:fttf* ^ p 

^-A/^xTJifflrn/7 AlC^^XW 7^1^^^$ 
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[0 0 2 3] ifc, IS*JR4I«O^IC^6^d 

10 02 4] C(OHf^4|Cl2!|K^^lc:i^«, 7K 

[0 0 2 5] f(5*^L5(C^(0^li, MESS* 

^4m^i*^-o(oeb^$:3ytf^--^trioT^ 
[0 0 2 6] Sg*3g6lCffift©?iS^l-^i^li(fe 20 

t> 2^*iS«)^!&Si*f affile- K!>x7»W« 

779*a9-f:/9!>*«*. »R77»*— S'bx 

[0 0 2 7] r^)3»*96^E«ojSWt-J:^rt, 

»k 77*y^--^3VTttwa3+B8»<oa«7Kv^ 

w s 7yjl^-.s/3y|c7K^#IR*ft»*r»i , t*v 
If, fft/HitH»Olft»7 Kuxfc*WLfcBMB*r?T5 
77y a y*>BB*7:/y#a?-i'7 
7 y -^ifecor^y ir-* a :/i»JBfcfr 5:1 * $ S* £ 
45. 77'9*-i'3>0B*tt7KW'*#IRE 

[00 2 8] *fc, Sfi#3S 7 IC*^5«?Btt, Sf* 3 ! 6 £ 
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;u*-t^*^*aicwaiSK5--*fcttiai!t©Ba« 

*B3jao/*y±X # ^>lfea7Kwxt^tffl»HB 
**t8tf-**#a?-r 75 y «r* bfcB*, 
MEaVhP-H-^ll (ftfffl+WW)ll»7 K 

[0 0 2 9] ^OfS*JS7lCg&®<0|B^lCi;tutfx ttft 

rimS^raai:, #B»o^*JJ:-eot6»7Ku*«: 

*+B«IBBWIM>t t*i-»+-tr^*a9-f ^9 'J tr \ 

£ felcttJL h»jK= ^ V P-/U+- tf^tt, WWH+B i 

&o>mir K^*fi«T«FK:»K!l**b&7 KuMMME ! 

iJUBSTtt-rs-i^ avhn-^-th-tf^lc7Kw^ ! 

#IS*»««rR»«Uf, Wtt+B*»»«7Kuxt ! ; 

«oM»*rih-^#ca7-< 7? y ^ftoay h 0-*+ j 

~/t^~tf*<OB8*li7 KW*#.WK*«*KtfS- 1 j 
-Cfft;a-J-H*«>Ift»7 Kw^4rB38#K:a:361-<54&K ; 
jftS fcHflTC* avl-n — yW-y — fcf ;*.$>/<— 5? a V 7 y 7 

[003 0] tit. B*«8M*5J6BHu H5*S7 

y^ytt, «E77 r »*a?-f^^!i^6)#t«asft5 

-*fcli«»«B95ai:. *B*0/*J±-C«HWTK 
i^^t»-«WHE«flWai:**U ttE7^y*a7>f 
^ytt. #twai-Bfik«S#7K^*«aWT»«c|»« 
SJiS7K^*KK»»**+*-t*»»fc+S. 
[0 0 3 1] r©tt**8lcE«(0»W^J:htf. -y— 

tr^^a 7? y » s & £7 y y *i7 -f -fy y 

»JftS*7H^^*#+B8HEB*«fct*t. 7^y^ 
317^^7 y tWVttl-BftoKWT K^#«W»fc 
W»4*v*7K^»«Wfc««1-6ri:'C* 775 
*a?-f7?yc:7Kv^#»«*fiB*rRrttttf* W 
ffl1-Bft«ft»7 Hv^Sr«»UfcB58*rff 

< s 779*a9-f77»©w»*+-«#a9-<7 

fftfffi+B»«>tft»7 K^feB»H»K:ft£tS^B* 5 
ftV^"C, 77J#a9-f79»©-'<-^a5/Ty7«: 
**HttA6, !i£oT, 77!)*a9-<79!l©BB«) 

[0 0 3 2] Sfc, »*«9«C^53BWtt, n*«6 

flt»ri^c«>eamiw % fltEHKEftflMica^vv?, 

«!E»tfBtB«co»»7 Kv^tBE7 KUX^B* 
o »||K:<Mftt*7K^»B«»W*rS6fcBifcc 
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[0 0 3 3] rw»**9fcWBl©«WfcJ:K«. TV 

[00 3 4] 4/:, 5«*# 1 0 l&WSMttt. 

J #&7 W 77 y <D3fc®0*fc*t7 k t « jHH«lW* 
7 Ku*a>fc©Hft0*7-fcy hfcBBT Kf*MUE 

10 0 3 5] 1 OlcRttO«WfcJ:*ttf, 7 

/yifca^^^y ojfcsfiolfctf 7 K is* b&%M<n>t& 
#7 Kuxi»«>oHRo*7-fey hfc7 K^MCIK 

MctMH-awt-e. *a?w7?y*77y&a7W 

77y<a5feJS<0jfeft7 Kl^SrfcfcTfctttf, B9REB 

|0036Ufc, 9*«l lteJM'fiWfltt. 
6-10 ov^n^-olctEiffi^iffi^^ffilc^v^ 

[oo37] znmmi licEawswiwjiHtf. * 30 

iifklta^hn tr * <077"y 4r—*s a ve>M 

[00 38]tt 59**1 2IC^««»f*. 

|c^6^-ift-e^^K^n@^Otoa*tT?7 
7y*">a>'i:, ffi5B7^y^— >3^i:fiflE^-K 

2*7S^<obic#&u a— yt-t^t«flw-a 

BRtC, 7yy^-V 3 y^>3i<i:t2o^*ffl«j|C^ 40 

V ±T-(0I6#7 H w**StH*EB«« fc fc 
£07:/y#-ffi74 77!;^ 30IBa&O3^hn-/v 

fr08»O^*y±T-O»»7 Kuxfc^l-raS&ffitSft 
fc fe#+&+-r**a?*;/? !l & trfltfcHilSA 
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B5K77 , y^-^3^p>pfmti^ti6Bg?s^7 ku* 

^m-r2>7KV^^*&I^V^T, ME»Vffl+ffl 
StfM * y kWBftr K u-* AtlBGaftKBff ttic 

;Mh-tr*0)7 KW^*!HSE*»fcl»ttt-S7 KU*# 

[0 0 3 91 2»cE«o»WlcJ;lxtf, 

Vhn— /Mf— tf*©7 Kl/*#K«lftBfc4MA1"67 
Ki^Mflfc^y^ra^wiT, Sl<Ti*07 K 

[0 0 4 0] *fc, H*>Rl 3l£M»S*Wtt. W*« 
12llE*07K^«fifc*3tlC*5V^T, MB7K^ 

M«?*^Tj/7ii, mw-**#a7^77y*fc 

IMHBT7 9 &iS7>f 77 » <0jfcM<Offt#7 K l>* fc K 
5fc?W>IM*7 Kt'X*»feOH»:«0*7lry h&fifJ5a7 K 

[0 0 4 1] roMtftl 3lcE<fe<0JBfWlc:i^ 7 
Ku*#S3ttife*r 7*9 y Sfc 

ii7 y y *a 7 ^ 77 y © jmk>«#7 k U-* t favm 

<0tt»7K^*»b^B8»<0d-7-fe^ hfcfluSa7 Ku* 
•BMJMfcfctttfiwfc-C. *a?47?!l*77 , y 
^17^77 y O5feSI(0fft#7 Ki^^*E*T*5!ttf. 
HftBBflMllctt&H7 YV**>hQ*7±y hfcftlft 

*ffl7^77 y ©WB^ff*»*l:filJbS-tt5 t i l- C 

[004 2] 

^<o*^^3>-^^-^jc0m$ j fr^7 i Pir7A % iitte 

KBItttW-rs. 
[0 0 4 3] (^JSo^igi) 

»BKJ:8^n^7Aff*BB©^-K^x7**tr* 

[0044] BHtfeV^Tv 1 0 1 ttSefi^ffSrWSPt 
5CPU^, 1 0 2rtS*AtB*> r D^7A«rffiiaLfc 
ROM*\ 1 03I1CPU1 0 10S7-^^y7i:LT 

[004 5] 1 0 4I1CPU1 0 l^MftlCtft 

/fTl 1 OSttHDDl 0 4©JMWKlUfc^oTaf 
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S. 

[0 0 4 6] 1 06I4CPU1 OlOiBflHCUfc 

**oTFD (7P^- «MM» 107 

py^^K^^^) f\ 10 7I1FDD10 6 • 
t0 0 4 7] Sfc, 10 8li^-y/K *4 

>Y<>. *fi*H±X^WBA£©*«*Wfc*»1- 
Sf-f^^fc i0 9»«B»notHt* io 

U) o 1 £<7>^ v^— 7*-*t H7 
-*tf-K** «t«i«L"CV*6. ifc* 1 1 Ui^C 

1 1 4(1cpui o leMKLfctf 

oT** J fB«lfcW«ltS^ , J^#fc* 115tt»B^ 20 
tt4B»«(»-C*)*CD-R0M*r, 1 1 BBCD-R 
0M1 1 5 {Cft-rZ>-T-?<0 x ) - HfefflWtSCD-R 

[0 0 4 9] C^o ^7^ft»«^«fli«»*) off 

ft&SEHU 7o?7±m&200ts 7KU*#!S 3( 
20 4i*r«tf«rttT«>6 # 

[0 0 5 0] 2 0 0H, 7n^7J4Btttt"Cfc!K *fr 
a ^7 ASitSW 2 0 0 a tt> W^TIMW*©7» ^7 

r^iattSix5^p ; /7A77^M^ *ML-c 

(a) {&Olg^7 r n/7A77^^fe*>iB^iS* 4 

/a^7A77^Ah (b) ±C*5?a^*T* 

t67 K^***^^*-^**^**'*" 8 ^ 10 
^7A©SBaSF*tfc77^/^fc* I *>S, 
[0 0 5 1] B3HU Kft7 r o^?Affi1ga2 0 0 ale 
E«Sn5*«^P ^7 A7 7-f * 3 0 0 *>HBfc«5fc 

*fl, f2, f 3**tff 4jM>&*»Cft**^-f* 
ttiW7K^Al» A2, A3^ 
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tM4Kl&&£ftTV^fctO£-t*. #**7 7 

[0 0 5 2] *fc, 7 K^^#IB8C»*^^-^Ett«fB 
(7 Kl/*#M9fe*S*»~*7-#4:/) 2 00b 
tis ^1*^7 K^7.#i@^}ft- : t^^ft*SR2 0 1 

[0 0 5 3] offfc201tt* 7FU*M»*^ 
-Mfra«"?*> 9 ^ ^n^n ^ 7 AffitSSfl 2 0 0 a ME 
tS5H^W7 P Oj/7A77'<^^, *H*H0>*» 

-/u£±*B<D7 Ku^#|B*»*^»->Mfett»2 0 0 
b |C4MA*t"&« 

[ 0 0 5 4 ] B 4 tt» 7 KU^#S«**S'»-A'flll* 
552 0 lKJ:9fMt«it. 7KW#Bffll*!'»-* 

?£fcg&2 oob K&asftfcr kv*bh»**?»- 

0 fiB 3 KS-MMMW 1 l KMf£:i-57 KU**IW 

KSE&f i't. ft-W&i i«jstT«*©7Ku^«* 

10 0 5 5] *fc, T-#ffi«d Ht«i«»&-Ctt 
0, t^b^feUx^^Kv^fie^iWSiT.Tftt), 

* 2 0 4 «c J: 9 MK» 1 1 ©8UI»T K 

gftft. ftte, MMHfcf 2~f 4fc#*UPt6TF^ 

#(S3Ei6 ; e^3L-^4 o l ~4 o 3 t?e*l4H-T?fc 

i. 

[0 0 5 6] 2 0 2li. -fo^'yxmm (a^ 
5) *- *— Kl 1 l* k «>A^4hfcOHDl 

[0 0 5 7] 20 3tt, t**?*» 
T'fcD, JfcBTn^.MHMBl/CVVWMi 

fe, ±a«f)^lT7n^9i.ffit6S?2 0 0alC«}* l it?». 
50 [ 0 0 5 8] 05tt, 7*n^7 ASCftftJ2 0 2(CJ: l 3St 
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ttHlclElftSft. ?a tfyb&Gn 2 0 3 Ic J: 9 &Wl 

Ki^*«8*fc**»--*f I' , f 2' *5j:tM 3* 
tfttd'&lVCV&. dl, d 2fc*tfd 3£>&7*-*IS 
#*>ffitt, *£R*8*iftV***Tfc5« 

10 0 5 9] ojffc2 0 4f±, 7a^Ao-K» (7 
^^Ao^) TfcO. 7KU*&8S«204 a£7 

Kw*I9:£«2 0 4 bttrttrWjStrfcS. zoyfutf 

?Ao-K»2 0 4tt % Sfi/o/7^tS920 0a 

[0060] *1\ ^o^?Ao-KS2 0 4ll JsE 
7'n^A##JgLTVN67'n^7A:77'OK 

^d/7A77^^3 0 0Ov/y^4/f-^3 0 0 

7 Aic»*s*t-o*a7 k u*#KB*fc B*oBlt 
i* % f 2* fcitff 3* fc»*+*. ftBBBcri* 

f 2&J;O f f 3(07 K^ttAls A2fcJ:t;A3^6 

[006 1] o£|C, T'n j/7 Ad- KS&2 0 4117 K 
VX?&j£U2Q4b\ZX?>, ±E7KU*{££_hE:/n 
/yAOr-^ffiflSd 1, d 2*U:t/d 3 fctMTJltt 
Art*. wftfclitK 7KU*#R«»f T , f 2' 
*5*IM 3' fc J: 6^^**11***1, ±X&u!r 

[0 06 2] 7 KU^#HRl!k*^a->ufpjJttt 
2 0 1, yoy7A2f»aJ2 0 2. :/q/5A«*W2 

0 3*JWo^7i l p-K92 0 4H **t**tHD 

1 0 0 7 s *>*VM*CD-ROMl 1 5 ft if 
0**EBiltttA»feRAMl 0 3lctt*a**vfc^D/ 
7A<Pl3)^CLfctfoTs CPUl 0 1 

5. 

[0 0 6 3] {7u?7MlFl&ti*h&ft'k-?totoMto%L 

StiSHJcfertS, 7o^?A0fftfc*fc*fr*TOtta 

5/D^7^MSao, 7n/?A{toa-*ff»a0 
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[0064] ft*$, Tte (i) - o) eMiiittarL 
i>iiaLTtorfti?*t6toTft<, *feaemu:*B 

toftBIH#k< Cfctjfcsa** BB"Ctt»**9^+<* 
[00 6 5] (1) fflflMB 

^77^S601-S6 0 31? 4 *1"7 K^«JH*8I 
*i/»-vHfcjt»2 0 1 WSV^T, **V?il4>ft*flft 

«LT*K. ^f^S60lt», 7KW*$IS£tfe* 
10 *fMM 2 0 1 IIJHt^b ^7 A*fi$gfl 2 0 0 a 

rfA^-^A'fctt* LT, tHt>077 4 Arietta S*l 

[0 0 6 6] &<XT7 7S6 0 2T\ fc^HOHft^O 
5>*v7*fr*feft*, aK»«B»fcB-4&#©Ba 
i«BfllS^^ j rV7 p 5^7KU^36 5 ^$*t6r- 
* ffitt fc ** 6 ft 5 7 K vx^JBJEft* -/i/S:ff J*+ 

^7/S60 3 T7K V* a - /wBttW 

20 20 0 bW4*rtLT*5<. 
[0 0 6 7] (2) 

*)1-£fc> ^fy^S6 0 4"C^B/7A8flft»2 0 2 

?Att*»2 0 3tt* ±E:fn/?A-C#BS*VO*a 
*SHSkffi*ttB3»£7 K i/i^BBft* ->^E 
1892 0 obMMU *B**tfcB*t*tfrKu 
^fy^S 6 0 6-C±E^o 

30 /7<Mc££i-a (y^) . tut, mm\z%&$ 

ti % 8**7 Kl/^#B«l*y»->W«ll**hfc± 
BB^Di/7A$r, ^7"5/7"S6 0 7-CStT^a^7Aia 
tt»20p aWMALT*5<. 
[006 8] (3) £ff 

-tux* r©ttcottBt±E^o^7AoKf?iB*# 

AAt*fc> ^y^S6 0 8"C^n^7^a-K8D2 

^P^ASrlffi^fctr. LT> ^7^S 5 0 9t* 
T^3S^P^7AA5#S5LX^<5*^T7 p d^7A77^ 
40 /W300 4:, SHT^n^^AEtt8B2 00aA»e»K^a 
tr. 

[006 9] Sfefc, ^ry^S61 OT^d^Ad 
-K»20 4©7KU^tt*»20 4 all, ^ry/S 
6 0 9-Cft3K**ufc7T^^W*^*-^S:tt5B 
VXs ±E^o^?AlctS*3*u-c^«rKv^*«B 
»fcB*o*M»B*»7Ku^*:B**l»tS. ^cU 
T> :W7K^fc^^S 6 1 lTf, 7FUXRS 
&204b£J;g ±K7'd / 7 ao7 K u ^#R9^1ft^ 

so 9fc±fclOTTOiftofc±E:/Pi'7*«\ 
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$6 1 ZX'M'iftZ. 

[00 7 0] »±ttWLfc30to»«fc J:*t«v 
y * £ 

[0 0 7 1 ] *fc. flaw**?* 
Aft 9* ^»BB»«>K#**to^o^A77-f^«:« 10 

[00 7 2] Sfefc, WMftMHH-a*"*'*** 

[0 0 7 3] $<blc, *»»©^# r ^-f 2( 
7f*x7H«o»»fc*fctc:i:fc<* Jb*Lfc*9 

[00 7 4] «IK<0»«2) B7tt, r©«W«)Wt 

lc, »*!7 0 0tt, &*9<<y'?9>* W LP) 7 
0 1 fc, *9~9-f ^02/* (Color LP) 7 0 2£, 3 

y y 5/9 V 7 3 0 V7 h 7*7# 

7 lO^Kt^ 

[0 0 7 5] 79? I**-* 7 2 0tt, T-fytr—isn 

>fr b l/C-^- H * * 7 

^^55^^^^ =» k — — ^ - -*fc«»« 

©A-K9x7»jltfl)ff»t¥V\ ayha-zut-tf 

* (SRM) 7 23*, tafflOS7 2 1 t fe*1^o 
[0 0 7 6] ayhn-jMh-tf*«u «ftG>*- if * 
*?;:i-/u4»MJffc*iV SCS (WAaVho- 
/l^- If*) 7 22 i, ECS (iy^ayho-> 
t-tf*) 7 24£,MCS (^Ja^hn-H- 
tr*) 7 2 5 £, OCS (^^aW<*^3yh 
n-iHh- fcTX) 7 2 6 £, FCS (777^^b 
p^/V^-tr^) 7 2 7 *. NCS (*7H7-^3>- 

^p-^-tr^) 7 2Bi*»e>»asn5. - 

let 0 6fjSe77* J V a V 7 3 0 rt*fc*yM?#«rXtt 
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[0 0 7 7] ilUBOS 7 2 Hi, UNIX (Sftffiffi) 
*-A7 2 0JWfc77y <r—>s>7 3 0fl£77 K 
[00 7 8] =i>-ha«-A^-tfx©tMfiitt, 

[00 7 9] SRM7 2 3^D-fe^t SCS722 

t i t jc y y- ^ ottatff ? * 

HDD7 M/O (ir y K a I / 
F, *I/F, IEEE1394 I/F, 

RS 2 3 2C I/Ffrif) tf)/^K^*7K«*«ffl 

[0 0 8 0] AWWlCtt, CKPSRM7 2 3I1, 

) *&JWJBS;frtWj:v^if5iM feflKU flffi^Itet? 
fcKtf!B*4*vfc/N-Kl>x7!lJB^Hffl , sr4BT*5B 
fcJbttBfcfiit*. SRM7 2 3I1 JbfiUB^b 

/«TV\ yyy^xy^yjcj:? 

[008 1] SCS 7 2 2tf>:/Pi?*l*, 77*J£3, 
tfcft»«WP, V^yABB5«^ LEDt/T, yy— ^ 

»su s&&*77yfHM*«5. 

10 [008 2] ECS7 24(D^Pt^ SR?^^ 

yy* (bwlp) 7oi, #7-7^7^* (coio 

r LP) 7 0 2. 77*^y*if*»&**' x 
— K£*7y 7—7*7 0 3<Pxy^y<ofti$£:f7 5. 
[0 0 8 3] MCS 7 2 SOT'oirXfi, PHk>*!;e> 
»»J3J:(;»», /v-K^^^JJIIB (HDD) G>M 

[0 0 8 4] 005 7 2 607^0^X11, *<<l'-9k 

40 [008 5] FCS 7 2 7£>:/a-fe*fi, *^^ 3 > 
hP-70«-77"y®a^PSTN/I SON»fc8ffl 
Lfe77^^SyaSflt* BKM (y<7*77ySRA 

m) x^MZtix^zzmyrt^^ 
sua, 77^^^yR*t9, 77*f*yjHWMi. 

[00 8 6] NCS 7 28H, *yY9-91/0*& 
Bfct67^y4r-V»y|C»U-C*aKfllH-Ci6+ 
-lfXt«IW-Sfc«>^p-feXT»fc9, *-yh7-^ 
K^MCtoTSfStfc^-^Sr^^y 
50 4r-^3yfc«9»itfc5, 7/11^3^^- 
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[0 0 8 7] 77V >b W 3 OH, 7 X )^9. ^ 

<DTfc*. r^Vjr— >sV7 3 Oil, ^-^E^FII 
(PDL) , PCLfcJ:tM«*M*!J:/h (PS) £ 
1rt&79 >9Ri0779 tr-isa W1h%7 x ) V$7 

7:/y7 12ir* 77^^U)B7^J)^3Vtfc 
57ry^^ll 7 l 3*. x**-*-ffiT^!)*"-$/ 10 
3 yCfc6^^tt7/!) 7 1 4 fc, *V^-^77 
^|7/UH >a VTfcS*? Wr4V77y 7 

7]) 7 1 6fc£3fLTl*£. 

[008 8] E8tt % £l£<D^!g 2 {C*^*6«^«lwt5 

9 8 4 0tt, ECS 7 2 4, MCS7 2 
5 S SCS 7 2 2t£if<0&&V^yhv— 

SKLfctflTCfc*. C^-lT^&jiB^^y 8 4 

ii^^y^y 8 4 0ICI1, a»*ivfcB8»^»7 Ki^ 
[0 0 8 91 3yhn-/wt-if^tt x jlffttlcffiwa 30 

[0090] 7^Ap-/843it ryyy-e^ 

3X7 3 O^it/^TA^yfa^Ut-tf^^fr 

-/u-t-KXOT K^*#ffi'£ttSB8 4 2MHM9LfcB3 
%Oif&^TK^$:ttlfti-6wfclcJ:»3, 7Kw«ft 
*ff5 t>4>T-*>5. ZO?:/** 4 31*. * 40 

[0 0 9 1] 01 01*, M^tt2l£M>&tt*ai£ 
fclt*^~e*£ffi74:/7 y 8 4 0(DfllS«:*1-«5t 
iaT*>5. ^f-^17^/7!; 8 4 0Ktt, ft 

7 Ki>**^B«E«IHB8 4 4 fc**LTV*6. B 
1 0"Crt, R8ft<OH*li: LT, t h r e a d_c r e a 
t e [SJ&fcs f i 1 e__o p e n»W«f— tf^*Ji7 

^y^y 8 4oicsft*nrv^o 
[0092] t-e^a^/yy 8 4 04>NftEB so 
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8 4 4 fcli, t h r e a d_c r e a t e Mc£>J(ft 
^7K^f*)5addrlt f i 1 e_openBS 
%L<Dl&tt7 KVXXfc* addr 2 JWMASJVO**. 

Ih-t'^^ay-Y^fy 8 4O0ftW0fc#7K 
U^taddrO, t h r c a d_c r e a t e B3&<0 
JJ 8 4 05tW^b^7-fe^ h£ 
offsets f i 1 e__o p e nSBtf)*- 
517^779 8 4 0&saa^<o;*7iryhto f fse 
t 2 £ LT, t h r c a d_c r e a t c B3S5cC0Kia^ 
$8&a ddrO + of ( sctK f i 1 e__o p e n 
BBR^BBtttRt: a d d r O + o ffset 2<Olo\^ 

[00 9 3] 77\)&® 1 7'<77y 84 Hi, /D^ 

7^y 7 1 i, =n^-7^y i \ oti?fD%i&(077» 

X*6i:?£Ufct><D-Cfc3. £<077y#i$7><77 
y 84 llct). ^n-fe^(cng-f5^Sr(7 5Kia, 

#«*S*vCV*5. 7ry^ifi7^y7y 84 1 tj, ft 
B8»o^fti:|5BSIE!KtSr?B844i:^LT*50. *o 
«&fcO^T|11f- 9 8 4 0 tPJ^-c 

[0 0941 oif£, Z<D£?\Z.ft!$L£tltc%mmm 

OSSflsiHoV^ SCS 7 2 2£WcfctfTtMq-*-*. 
09 tt, SCS 7 2 20^D-fe^jE»«f(C^rt5(SS^ 
*y±<D8dE*^Tffi&BTfc£. 09li^t«t Pic. 
SCS 7 2 2<r>%^7u^^h.m KU-^^Tffil-Kffl 
th-tr^S?*;/?!; 8 4 0**7 KU-*0Lbft 

[0 0 9 5] HI Id, SCS 7 2 20*#7'd/7A 

*^ifi7-r77 y 8 4 0(0B«*t«fib«r«1>^lc*LX 

[0 0 9 6] Bl 1 £8*1-1 9 Id SCS 7 2 20#{* 
/n^/7AT'lt 1h- tT^*iS7^^7y 8 4 00th 
r ea d_c r e a t e MJM:»««HL"CV*5. *L 
T, SCS 7 2 2O**^0t/7All, aBBWtflB 
L(0^AO7K^#!!93glftSP84 2^LXV>6. C 
W7KV^#fl52lft38 4 2^«t, threader 
e a t cia»C0jfcSt7KU^^jft$^5^d 1 Ml 
dlK«Mi*ii5««7K^oB»«r*lNfl 

[0 0 9 7) 01 2tt, tt^J»tl2ro«^«lC«lt& 
^ y 474 Aa-y 8 4 3 (07 Kl/^«Hfc*!aiO#|(Hr* 
t7P-f-+-bT*5. SCS 7 2 2^®«I$Jx6 
7W/^ 4 3^SCS 7 2 2©**^D 
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*> thrca d_c r ea t eBHM&tt*^*^ 
ytfjU t h r c a d_c r e a t c *sjft3RI»*fc UTtt 

btia. ft** r©*A-c«. scs 7 2 2o*rA 

fcttffftUftV^TK^X (fcfcxtf, 0x000000 
OOftif) #ft»Sivc*!K 

[o o 9 8] ttr» rt«B*0Bft*^**«>*** 
WrL (^t^S 1 2 0 2) , BBftV^*/v**>*» 

8 4 4**«U tt»«*vfcBB*S/^*^©B*0*» 
rK^*HBBB««8 4 4^b*tH-6 

S 1 2 0 3) . 

[0 0 9 9] O^lC **Lfclft»7K^fc**^ 

«dlK»*t* {^f^S 1 204) . ZtUci 

0 8S7 K^a d d r l^S*d 1^*^ t 
hread^crcat efi§gC0>7 KV**ft#ft**V 

[0 10 01 ***73 120 l-CttSSS^fc+^-C^ 20 
B3«^V*^fc»UX fc ±^co^t^7'S 1 2 0 3*5* 
tfSl 2 0 4<D^S:^ , 9i5i-^fc»wJ:'9 (^r^S 

1 2 0 5) . SCS 7 2 2©**7 p o^AO^WBBtt 

[0 1 0 1 ] *Lt* t*<x<om<oT v**m*#it 

T~tZ>bs SCS7 2 2«##/B^AOna i n<» 
MWBt»**1*. ma i n*>*ff+fc. XU*V*£ 
riW-Sfcftfcth r c a d_c reat eHWWffl 
5tt6ts 7K^#»Wfc*8 4 2\CX^Xt hr e 
ad.creite««>IBt7K^iddrll« 3< 
9P#*9* +-\?X&3k?<<7 , ?9 8 4 0O t h r e a 
d_c r e a t e M»<om*WV&Z*>XX f7 Kfl* 

[0 1 0 21 ftfc. Uft©»«2-C«:* SCS7 22^ 

7? ? 8 4 \<D^<n>m&k<r>fftX'7 Kw^Sft 

[0103] **0»tt2fc**aa*« - 

ivSMIW)**^ *m»m**9kX*>1h»7Y 
^*£^TB3^d1ttff*88 4 4 t fc#1-&if-tT*#a 
7^^7 H 8 4 0fcB*, *ayho-W-WB, 

An-/ 8 4 3UJ: 9B«©»»7 K^/j^- 
ft tffctt* S h6T K ^*»«»» 8 4 2 ** LT V* 

B*»IM*TKwx*«IUfcB!lttt5*« 

*«i«> =* * h o -A"*- * SJfflfcff 5 c t *t*«fc 
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»RBKttn 8 4 2 tttrt tWffltl»*«)»»7 

Ioio4i iits *»©»«2ic^sa*i«-ctt. 

x»fclWfcB*RMI«8 4 4 tfrJv^Bft»*» 
7 yv*t:7 K^#R*»»8 4 2fcUUfrT5«^ 
^07 K^ffi^WWS^t>Oi/i!), T'u 

[0 10 51 (*«W>»»3) *»0»tt2 0»*«-C 

7*d -y-va y^bn?o t m^^5B8?s*asufc77'y 

m?<<779 8 4 litiRtf, «H19-f:/?l>tta 

T^ii*a?^^9!i8 4iica»s*vfcBtta* 

b£ b^-tr^^ia7^^7 9 8 4 0fcB*«*l/CV* 

[ 0 1 0 6 ] §S»©#B3 \ZfrfrZ>n&&<Oto!tLft* * 
2 <D®^& * W«T fc 3 ©TIM! ?5r*lM-5. 
mi 4(1. ^JS^te3(CA^ffl^«^^^7y r y 
*a9«<^?9 8 4 lOffittS^rtWBtfca. 
77 , 9#ia7<f7'7y 8 4 lfcli, ftB»D*fr»£ 

BWEBflMB8 4 4fc«r#U-Cv^. B14-CH. 
O-WfctT, lont_searchl»*77!l* 
84 llca»**VT*5 0, fonuc 
) arch IHft*>ffc#7 K^addr 3 Sr*t HftEtt 
ffi®8 4 4£#UTV>5. S6fc% SI 1 4 IC^t £ 7 
fc. 77 r !;*a7^^7'J 8 4 1(Of on t_s c a t 
c h mtto+*h+ ^^*ifi7-< ?7 9 8 4 0 © f 

Ortlfcs 779^7^(799 8 4 Ifctt* f i 1 e_ 
o p e nMWtfB W)fcfc©7 K^#B**»8 4 
2£#l/T^5, r©7KWX#!R**«8 4 2Ktt, 
f i 1 e_o p e nBR©«»7 K^^*»*^<5« 
J£d2*Mfe&£*V d2t!Mft**lS«*7K , /^B 

[0 10 7] 

3C^5«^»t*lt57^!l^*-^3^*ff*^* 
ftlcov^X, 79*9779 7 1 l fcflfcfclf "CBMBt 
5. ®1 3tt, 7 , yy^77 r 9 7 1 l(0^n-b:^jg» 

3lc^i"Jc5IC 79*9779 7 110**7**5 
Ai?7Ki/^^TttK:EaSti* to±fiL«fc77 ,, J* 
5B7^7y 84 1*5, S6Kto±ttBK1f-^* 
&947J9 8 4 OffERSftS. i^-tT7,*ifi 
50 7-Y/?!)8 4 0^Ea**i57Ku^rt. XlkeMI 
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2lCiolt5^-r*#a74:/7y 8 40tm-7Y^ [01 1 3] offKl. 9:^4*0-/8 4 3tt, fc? 

^lC^**4lTV>5. tftfc+>, £7«C/7»;<DlfiStt "OOftsff^fcHav/^ t h r e a d„c r e a 

^7 5 8 4 10BHfcEBff«8 4 4£#!S1-* # 77> 

(01 08] 01 5li, yi)V^r^!;.71 ltf>*#7 y^iffi7-<^?y 84 10iaaEfH9®8 4 4lCll > t 

u/7A(O^5:^t^0Tfc5. B15t» h r e a d_c r e a t e ttS»$ftTVvfc^7t*!>. o 

7/y#i7-f^7!) 8 4 i*jj:tf-^*a?w i^t-tr*#a?-f :/7» 8 4o<ora»iiaffitft$&8 4 

y7y^MSPft/WU«:^'6^UTV>5, 4ri<#IS£Ji*. if- fc**#a7-<:/7 5 8 4 

[0 10 9] 01 5lC^tJ:9^ 7 X ) ^9 7 1 ItO* 0<OBa$cEE1ff«i8 4 4^b thread _c rent 
flc/D/^ATtt, 77*5*87^7 9 8 4 lfiOf o 10 c^lfcttT h'^addrl fc&ftU 7 y ) s s*T-?*) 

n t_s ear c h ffiVck ^#®7-Y ^7 5 8 4 7 1 1 <D*#7a ?y J»<07 K U*#EPJl&9J 8 4 2<& 

0<D t h r e a d__c r e a t e HSfefcftftftiJ L*tV OT£d 4 lC % ft»7KMa d d r 1 5. Zfl 

fi, CiL^H*i¥tffflL«>fcfc*>7 r K [0 114] r^tcOT K^«H*#S7-f*fc* ^5 

8 4 2**LXV*3. ;i<D7Ku*|^£fc$B8 4 2IC >*7:/y 7 1 1 O^ti^n Attm a inO$W 

li N f on t_s e a r c h BBtt«>te*f7 Kl^tffeM BBttSih,*. ma i n#ff+»C, 7 *>£. 

Sil*«*d3M*«StU ««d3«C»»SH5tt» ^fon t_s ea r cbFWWW^i:, 7 

7 KW^Offl»*^iatt^feai 5 8£a*ilT^^. KW*#8a$&&8 4 2K*oTf on t_s e a r c 

^07KU^^S!«»8 4 2|Cfl N threa h BMR«>fc»T K a d d r 3 D • 77"; 

d_c real e MRO|&jkt7 KU^^iSSttSffitt 20 ^9^7 y ) 84 lOf o n t_s e a r c hfi9»<0 

d 4*q&fc£*v d 4K»frt£ftS{&#7 Ku*<0BB» JWWWtttSiv. 3K7<**v6. 
^Hft/mrg0^3|M^Kaiixrv^. ft*5* 75 [OllS] ZLXs f on t_s ear chflS&O^ 

77 r y 7 1 l<Dg»lfttt* «*d3. d4KHu 9M\C 77 4**-7^<Olt*><Oi ile.open 

ffaLftWrKW* (fctttf, 0x00000000 MSWlfitiStl* * * 7 KU*#UEtM8 4 2£ i 

rK^tt«BfcS*VT^4^*llfc otf i 1 e_openBB»^tt«7K^a ddr2 

«o"0*5. fc«M*»!K +-^*a»-<y?y 8 4 0Of i 1 

[0 110] 79>4TT'?9 7 1 10*^o^7Ai J e_o p e nM*0»WWtffflaH, H?T£;ft*. 

7>#^Au-y8 4 3liOKtt(07K [0 116] ojffc, 79V#7^9 71 

l>^«**a*«<ffeiv-5. +*b*>v 7^y^afi7^^ ^?.M*AUy Ktr£jft-f t h r e a d_c r 

7 5 8 4 1 d^#VB*it6^»Ha^BBftVV^/Ufc 30 eat e Mft##l«HSJt6 fc . 7 KUX#l8Si&$|S8 

ft^H"*. *LT, »5B$ilfc88»^V7K/Uf i I e 4 2\Z^X t h read.crea t eB8&<Dffc#7 

ope n^Ki!ft^lfi^7K^^, +-tf*#a?<f7 Kl^a d d r 1 feM*M'»9 % *— tT*#ii7>< ^7 

7!i 8 4 0(0«iaEfaffi»8 4 4^ISLT^1-5 f 5 8 4 0^1 hr e a d_c r ea te»^W 

mir^njfe^r K^a ddr2#&#i*ft N lOft tfm<*ftT^?Ti**va. 

^7K^addr 2 £7^5 £ii7*f ^7 5 8 4 lfi [0 117] ttfc, HjfctOJ&ffi 3 Ttt, ^il^T^y 

(7)7 Kl^#J9£&*B8 4 2<D«ttd 2lcfeWt5o 7 1 103WfcOV*TlMflLfc#* «1<D77' 5 * s 

[0 111] o£'|C. 7^^An^84 3MU ^O^T^oV^T 

^77!) 7 l lo*ff/o^7Art<07Ki>^ISW [0 118] f£J6<0$!§3U:*^S : a£-8 

at»3. wwr-fy 71 i^ti t?ii, ^-"^*ia7W^7y 8 4o^7^y^ii7>< 

^?Afrbi»6WBSii*#HlMftwMfcvy#^*: 40 ^7P 8 4 l^?>i*tK«*n5ia»i:#B35fcOpt^y± 

f . BBR^^#^t LT. Unt^ l?Ojft»7 Ku^Sr^tB3»Eiti!fS 8 4 4 t^^LX 
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(54) [Title of the Invention] DEVICE AND METHOD FOR PROGRAM 
GENERATION, PROGRAM IMPLEMENTING THE SAME METHOD ON 
COMPUTER, IMAGE FORMING DEVICE, AND ADDRESS SOLVING 
METHOD 

(57) [Abstract] 

[Object] To improve the working efficiency and to. reduce 
the size of a program by making it easy to develop 
respective modules individually . 

[Solving Means] A .service common library 840 includes one 
or more functions called in common from a plurality of 
control services and function arrangement information 844 
showing the absolute memory addresses of the respective 
functions. Each control service has an address reference 
conversion part 842 where the absolute address of a function 
called by a run- time loader 843 is stored when the function 
is executed. 
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[ Claims ] 

[Claim 1] A program preparation device for preparing a 
program to execute a program by a computer comprising: 
a preparation means for preparing an address reference 
conversion module consisting of a jump instruction to an 
external function module referred to by the program; 
a conversion means for converting the program into a 
computer -executable format; and 

a linking means for linking an address reference conversion 
module prepared by the preparation means and consisting of 
the jump instruction to the external function module 
referred to by the program to the program converted by the 
conversion means. 

[Claim 2] The program preparation device according to 
Claim 1 comprising: 

a retrieval means for retrieving the address of the external 
function module of the jump destination of the address 
reference conversion module linked by the linking means 
during the execution of the program; and 

a setting means for setting the address retrieved by the 
retrieval means to the address reference conversion module 
linked by the linking means. 

[Claim 3] A program preparation method for preparing a 

program to be executed by a computer including: 

a preparation step of preparing an address reference 
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conversion module consisting of a jump instruction to an 
external function module referred to by the program; 
a conversion step of converting the program into a computer 
executable format; and 

a linking step of linking the address reference conversion 
module prepared in the preparation step and consisting of 
the jump instruction to the external function module 
referred to by the program to the program converted by the 
conversion step . 

[Claim 41 The program preparation method according to 
Claim 3 including: 

a retrieval step of retrieving the address of the external 
function module of a jump destination of the address 
reference conversion module linked by the linking step 
during the execution of the program; and 
a setting step of setting the address retrieved in the 
retrieval step to the address reference conversion module 
linked by the linking step. 

[Claim 5] A program for executing the method according to 
Claim 3 or Claim 4 by a computer. 

[Claim 6] An image forming device comprising: hardware 
resources to be used in the image forming processing; an 
application for performing the processing specific to each 
of the user services engaged in the image forming 
processing"; and a platform which is interposed between the 
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application and the hardware resources and including a 
plurality of control services for performing the acquisition 
request, the control, the execution control and the image 
forming processing of the hardware resources commonly 
requested by at least two applications when providing the 
user services; and 

further comprising: an application common library including 
one or a plurality of functions to be commonly called from 
the plurality of applications and function arrangement 
information indicating the absolute memory address of each 
function , 

wherein the applications have an address reference 
conversion part with the absolute address of the function to 
be called being stored during the execution. 
[Claim 7] The image forming device according to Claim 6, 
further comprising a service common library having one or a 
plurality of functions to be commonly called from the 
plurality of control services, and function arrangement 
information indicating the absolute memory address on the 
memory of each function, 

wherein the control services have the address reference 
conversion part with the absolute address of the function to 
be called being stored during the execution. 
[Claim 8] The image forming device according to Claim 7 
wherein the service common library further comprises one or 
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a plurality of functions to be called from the application 
common library and function arrangement information 
indicating the absolute memory address on the memory of each 
function , and 

wherein the application common library has an address 
reference conversion part with the absolute address of the 
function to be called being stored during the execution. 
[Claim 9] The image forming device according to any one of 
Claims 6 to 8, further comprising an address reference 
solution means for storing the absolute address of the 
function to be called in the address reference conversion 
part based on the function arrangement information when 
starting the image forming device. 

[Claim 10] The image forming device according to Claim 9, 
wherein the address reference solution means stores the 
leading absolute address of the service common library or 
the application common library and the offset of the 
function from the leading absolute address in the address 
reference conversion part. 

[Claim 11] The image forming device according to any one 
of Claims 6 to 10, wherein the control services and the 
application are operated as the process including one or a 
plurality of threads; and 

wherein the service common library includes the function for 
executing the processing of the thread. 
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[Claim 12] An address solution method for solving the 
address of the function to be called from the control 
services and the application when starting an image forming 
device comprising: hardware resources to be used in the 
image forming processing; an application for performing the 
processing specific to each of the user services engaged in 
the image forming processing; a platform which is interposed 
between the application and the hardware resources and 
includes a plurality of control services for performing the 
acquisition request, the control, the execution control and 
the image forming processing of the hardware resources 
commonly requested by at least two applications when 
providing the user services; an application common library 
including one or a plurality of functions to be commonly 
called from the plurality of applications and function 
arrangement information indicating absolute memory address 
on the memory of each function; and a service common library 
having one or a plurality of functions to be commonly called 
from the plurality of control services and function 
arrangement information indicating the absolute memory 
address of each function; and 

including an address reference solution step of storing the 
absolute memory address on the memory of the function to be 
called in the address reference conversion part of the 
application and the control services based on the function 
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arrangement Information. 

[Claim 13] The address solution method according to Claim 
12, wherein the address reference solution step stores the 
leading absolute address of the service common library or 
the application common library and the offset of the 
function from the leading, absolute address in the address 
reference conversion part. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a program preparation device and a program 
preparation method for preparing a program to be executed by 
a computer, a. program for executing the method by the 
computer, and an address solution method of a function to be 
generated by linking a control service . and an application to 
be operated with a common library and called from an image 
forming device, the control service, and the application 
when providing the user services related to the image 
forming processing -such as a printer, a copier or a 
facsimile. 
[0002] 

[Description of the Related Art] In recent years, an image 
forming device* in which the function of each device such as 
a printer, a copier, a facsimile, and a scanner is stored in 
one casing (hereinafter, referred to as a "compound 
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machine") has been generally known. The compound machine 
has a display unit, a printing unit and an image pickup unit 
or the like in one casing , and also has three kinds of 
software respectively corresponding to the printer, the 
copier and the facsimile device, and operates the compound 
machine as the printer, the copier, the scanner or the 
facsimile device by changing the software. 
[0003] In such a conventional compound machine, the 
software (including a versatile OS) corresponding to the 
printer, the copier, the scanner and the facsimile device is 
separately provided therein, and a very long time is 
required for developing each software. In addition, the 
application software operated in such the compound machine 
has been generally developed at one department of. a 
development agent of the compound machine . 

[0004] Thus, the applicant invented an image forming device 
having a platform prepared of various kinds of control 
services which has hardware resources to be used in the 
image forming processing by the display unit, the printing 
unit and the image pickup unit, and mounts a plurality of 
applications to perform the processing specific to each user 
service of the printer, the copier or the facsimile, and is 
interposed between these applications and the hardware 
resources to perform the control, the execution control and 
the image forming processing of the hardware resources 
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commonly requested by at least two applications when 
providing the user services. This image forming device has 
the platform which performs the control, the execution 
control and the image forming processing of the hardware 
resources commonly requested by at least two applications, 
the efficiency of the software development can be ensured, 
and the productivity as the entire device can be enhanced. 
[0005] When developing the software to be operated by such 
the compound machine, it is preferable for enhancing the 
development working efficiency and reducing the size of the 
program by sharing the external functions or the like to be 
commonly called from a plurality of modules as a common 
library, and linking a module with the external function 
modules to complete the module when generating an object 
file from a source file of the module to be developed. 
[0006] For a method for linking the module to be developed 
with the external function modules, (1) a static link 
(linking before execution) system and (2) a dynamic link 
(linking at execution) system described below have been 
generally known. 

[0007] (1) Static link (linking before execution) system: 
This is a system in which all the possibly necessary modules 
are linked with each other in advance. In this static link 
system, the absolute address on the virtual memory of the 
function in the common library is directly referred to on 
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the side of the module to be developed. Therefore, It is 
advantageous that the necessary module can be rapidly 
executed as necessary. 

[0008] (2) Dynamic link (linking at execution) system: 
This is a system for linking the module requested during the 
execution as needed. The same module can be referred to 
from a plurality of programs. Thus, it is advantageous that 
the size of the entire program can be reduced by preparing 
the library of the module to be used in common. 
[0009] 

[Problems to be Solved by the Invention] However, both (1) 
the static link (linking before execution) system and (2) 
the dynamic link (linking at execution) system Include the 
following technical problems in the above -de scribed 
advantages when developing the software to be operated by 
the compound machine. 

[0010] Firstly, the static link (linking before execution) 
system has a problem in that the size of the entire program 
is increased since all modules are linked with the execution 
program in advance . 

[0011] Further, in the above -described compound machine, 
each module has an independent constitution having a 
plurality of control services providing services which are 
commonly requested by at least two of a plurality of 
applications and applications, and the development is 
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preferably and independently performed for each application 
or each control service. For example, there can be a 
development method in that the module of the control service 
is developed by the development agent of the compound 
machine while the development of the application is 
committed to a third party such as a third vender. 
[0012] However, when the static link system is employed, 
the development must be performed so that the absolute 
address on the virtual memory of the external function must 
be directly referred to on the module side of the object to 
be developed, and a problem occurs, in that each module is 
hardly prepared separately. In particular, when upgrading 
the compound machine by changing the specification of the 
external function of the common library or adding a new 
external function, the absolute address of the function must 
be changed not only for the common library but also each 
application to call the common library and the module of 
each control service, and a problem occurs, in that the 
working efficiency is poor. 

[0013] Further, the dynamic link (linking at execution) 
system has an overhead associated with the link of the 
module, and problems occur, in that the performance of the 
execution program is easily degraded, and that, since the 
module is linked during the execution, the processing for 
the address solution must be assembled for each module, and 
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the size of the module of the dynamic link system is 
increased in comparison with the module of the static link 
system. 

[0014] In this point, for. example, in Japanese Unexamined 
Patent Application Publication No. 6-250828. the module to 
be linked is classified according to the level of the 
frequency of use. and the execution speed of the program is 
enhanced by performing the static link to the execution 
program in advance for the module group of high frequency of 
use. and performing the dynamic link during the execution 
for the module group of low frequency of use. 
[0015] However, in particular, in the embedded execution 
program, the processing content is changed according to the 
incoming event from the outside, and a problem occurs, in 
that it is difficult to estimate the frequency of use of the 
module. Further, irrespective of the above, the problem is 
not solved yet, in that the size of the module to be linked 
during the execution is increased. 

[0016] Therefore, in order to solve the problems by the 
conventional technology, an object of the present invention 
is to provide a program preparation device, a program 
preparation method, a program to execute the method by the 
computer, an image forming device and an address solution 
method which are capable of easily and independently 
developing an embedded execution program of the image 
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forming device for each module, enhancing the working 
efficiency, reducing the size of the program, and flexibly 
performing the upgrading and correction of each module. 
[0017] 

[Means for Solving the Problems] In order to solve the 
above -described problems and to achieve the object, a 
program preparation device according to the invention of 
Claim 1 for preparing a computer-executable program 
comprises a preparation means for preparing an the address 
reference conversion module consisting of the jump 
instruction to an external function module referred to by 
the program, a conversion means for converting the program 
into a computer- executable format, and a linking means for 
linking an address reference conversion module consisting of 
the jump instruction to the external function module 
referred to by the program prepared by the preparation means 
to the program converted by the conversion means. 
[0018] In accordance with the invention according to Claim 
1 , the external function module referred to by the program 
is executed via the address reference conversion module 
consisting of the jump instruction to the module subjected 
to the static link to the program in place of the module. 
[0019] Further, the program preparation device according to 
the invention of Claim 2 comprises a retrieval means for 
retrieving the address of the external function module of 
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the jump destination of the address reference conversion 
module linked by the linking means during the execution of 
the program in the invention according to Claim 1, and a 
setting means for setting the address retrieved by the 
retrieval means to the address reference conversion module 
linked by the linking means. 

[0020] According to the invention of Claim 2. the address 
of the jump destination of the address reference conversion 
module is identified during the execution of the program 
with the module being subjected to the static link. 
[0021] Further, a program preparation method according to 
the invention of Claim 3 for preparing a computer- executable 
program includes a preparation step of preparing an address 
reference conversion module consisting of the jump 
instruction to an external function module referred to by 
the program, a conversion step of converting the program 
into a computer- executable format, and a linking step of 
linking an address reference conversion module consisting of 
the jump instruction to an external function module referred 
to by the program and prepared in the preparation step to 
the program converted by the conversion step. 
[0022] According to the invention of Claim 3, the external 
function module referred to by the program is executed via 
the address reference conversion module consisting of the 
jump Instruction to the module and subjected to the static 
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link to the program in place of the module. 

[0023] Further, the program preparation method according to 
the invention of Claim 4 includes, in the invention 
according to Claim 3, includes a retrieval step for 
retrieving the address of the external function module of 
the jump destination of the address reference conversion 
module linked to the linking step, and a setting step for 
setting the address retrieved in the retrieval step to the 
address reference conversion module linked in the linking 
step. 

[0024] According to the invention of Claim 4, the address 
of the jump destination of the address reference conversion 
module is identified during the execution of the program 
W ith the module subjected to the static link. 
[0025] Further, the invention according to Claim 5 is a 
program to execute the method, according to Claim 3 or Claim 
4 by a computer, and any one operation of Claim 3 or Claim 4 
can be executed by the computer. 

[0026] Further, an image forming device according to the 
invention of Claim 6 comprises hardware resources to be used 
in the image forming processing, an application for 
performing the processing specific to each of the user 
services engaged in the image forming processing, and a 
platform which is interposed between the application and the 
hardware resources and including a plurality of control 
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services for performing the acquisition request, the control, 
the execution control and the image forming processing of 
the hardware resources commonly requested by at least two 
applications when providing the user services, and further 
comprises one or a plurality of functions to be commonly 
called from the plurality of applications, and the 
application common library Including function arrangement 
information indicating the absolute memory address on the 
memory of each function, wherein the applications has an 
address reference conversion part with the absolute address 
of the function to be called is stored during the execution. 
[0027] The invention of Claim 6 has one or a plurality of 
functions to be commonly called from a plurality of 
applications, and the application common library including 
function arrangement information indicating the absolute 
memory address on the memory of each function, and the 
application has the address reference conversion part in 
which the absolute address of the function to be called is 
stored during the execution, and if the application has the 
address reference conversion part, any development conscious 
of the absolute address of the function to be called is not 
requested, and the application can be easily developed 
separately from the application common library or other 
applications. Further, the development of the application 
need not be determined when developing the absolute address 



- 16 - 




of the function to be called by providing the address 
reference conversion part, and the version upgrade of the 
application can be easily performed. Therefore, the working 
efficiency of development of the application can be enhanced. 
[0028] The invention according to Claim 7 further comprises, 
in the image forming device according to Claim 6 , a service 
common library having one or a plurality of functions to be 
commonly called from the plurality of control services, and 
function arrangement information indicating the absolute 
memory address on the memory of each function, and the 
control service has the address reference conversion part in 
which the absolute address of the function to be called is 
stored during the execution. 

[0029] The invention according to Claim 7 further comprises 
a service common library having one or a plurality of 
functions to be commonly called from a plurality of control 
services , and function arrangement information indicating 
the absolute memory address on the memory of each function, 
and the control service has the address reference conversion 
part in which the absolute address of the function to be 
called is stored during the execution. Thus, any 
development conscious of the absolute address of the 
function to be called need not be performed by providing the 
address reference conversion part in the control services, 
and the development of the control services can be easily 
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performed separately from the service common library or 
other control services. Further, the development of the 
control services need not be determined when developing the 
absolute address of the function to be called by providing 
the address reference conversion part, and the version 
upgracs of the control services can be easily performed. 
Therefore, the working efficiency of development of the 
con . ^. services can be enhanced. 

[0030] Further, in the invention according to Claim 8, the 
service common library has one or a plurality of functions 
to be called from the application common library and 
function arrangement information of the absolute memory 
address on the memory of each function in the image forming 
device according to Claim 7, and the application common 
library has the address reference conversion part in which 
the absolute address of the function to be called is stored 
during the execution. 

[0031] In the invention according to Claim 8, the service 
common library further comprises one or a plurality of 
functions to be called from the application common library 
and function arrangement information indicating the absolute 
memory address on the memory of each function, and the 
application common library has the address reference 
conversion part in which the absolute address of the 
function to be called is stored during the execution. Thus. 
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any development conscious of the absolute address of the 
function to be called need not be performed by providing the 
address reference conversion part on the application common 
library, and the application common library can be easily 
performed separately from the service common library. 
Further, the development of the application common library 
need not be determined when developing the absolute address 
of the function to be called by providing the address 
reference conversion part, and the version upgrade of the 
application common library can be easily performed. 
Therefore, the working efficiency of development of the 
application common library can be enhanced. 

[0032] Further, the invention according to Claim 9 further 
comprises an address reference solution means for storing 
the absolute address of the function to be called in the 
address reference conversion part based on the function 
arrangement information when starting the image forming 
device in the image forming device according to any one of 
Claims 6 to 8. 

[0033] In the invention according to Claim 9, the absolute 
address of the function to be called is stored in the 
address reference conversion part by the address reference 
solution means based on function arrangement information 
when starting the image forming device, the address solution 
can be easily processed during the execution, and the 
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overhead when executing the program can be shortened. 
[0034] In the invention according to Claim 10. the address 
reference solution means stores the leading absolute address 
of the service common library or the application common 
library and the offset of the function from the leading 
absolute address in the address reference conversion part in 
the image forming device according to Claim 9. 
[0035] In the invention according to Claim 10. the address 
reference solution means stores the leading absolute address 
of the service common library or the application common 
library and the offset of the function from the leading 
absolute address in the address reference conversion part, 
and by determining the leading absolute address of the 
common library or the application common library, only the 
offset from the leading address may be stored in function 
arrangement information, and the working efficiency of 
development of the service common library or the application 
common library can be enhanced. 

[0036] in the invention according to Claim 11, the control 
services and the application are operated as the process 
including one or a plurality of threads, and the service 
common library includes the function for executing the 
processing on the thread in the image forming device 
according to any one of Claims 6 to 10. 

[0037] In the invention according to Claim 11, the service 
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common library includes the function for executing the 
processing on the thread, and the working efficiency of 
development of the application of the control services can 
be enhanced by communizing the function on the thread. 
[0038] In the invention according to Claim 12, an address 
solution method for solving the address of the function to 
be called from the control services and the application 
includes an address reference solution step of storing the 
absolute memory address of the function to be called in the 
address reference conversion part of the application and the 
control services based on the function arrangement 
information when starting ah image forming device comprising 
hardware resources to be used in the image forming 
processing, an application for performing the processing 
specific to each of the user services engaged; in the image 
forming processing, a platform which is interposed between 
the application and the hardware resources and includes a 
plurality of control services for performing the acquisition 
request, the control, the execution control and the image 
forming processing of the hardware resources commonly 
requested by at least two applications when providing the 
user services , an application common library including one 
or a plurality of functions to be commonly called from the 
plurality of applications and function arrangement 
information indicating absolute memory address on the memory 
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of each function, and a service common library having one or 
a plurality of functions to be commonly called from the 
plurality of control services and function arrangement 
information indicating the absolute memory address on the 
memory of each function. 

[0039] The invention according to Claim 12 includes an 
address reference solution step of storing the absolute 
memory address of the function to be called in the. address 
reference conversion part of the application and the control 
services based on the function arrangement information, and 
the processing of the address solution during the execution 
is simply performed, and the overhead when executing the 
program can be shortened. 

[0040] in the invention according to Claim 13, the address 
reference solution step stores the leading absolute address 
of the service common library or the application common 
library and the offset of the function from the leading 
absolute address in the address reference conversion part in 
the address solution method according to Claim 12. 
[0041] in the invention according to Claim 13, the address 
reference solution step stores the leading absolute address 
of the service common library or the application common 
library and the offset of the function from the leading 
absolute address is stored in the address reference 
conversion part, and by determining the leading absolute 
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address of the common library and the application common 
library, the offset from the leading address may only be 
stored in function arrangement information, and the working 
efficiency of development of the service common library or 
the application common library can be enhanced. 
[0042] 

[Embodiments] Hereinafter, preferable embodiments of a 
program preparation device, a program preparation method, a 
program to execute the method by the computer, an image 
forming device and an address solution method in accordance 
with the present invention will be described in detail with 
reference to the attached drawings. 
[0043] (Embodiment 1) 

(Hardware constitution of the program preparation device) 
Firstly, the hardware constitution of the program 
preparation device according to the embodiment of the 
present invention will be described. Fig. 1 is an 
explanatory view showing the hardware constitution of the 
program preparation device according to the embodiment of 
the present invention. 

[0044] In the figure, reference numeral 101 denotes a CPU 
for controlling the entire device, reference numeral 102 
denotes a ROM storing a basic input-output program, and 
reference numeral 103 denotes a RAM to be used for a work 
area of the CPU 101, respectively. 
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[0045] Further, reference numeral 104 denotes a HDD (Hard 
Disk Drive) for controlling the read/write of the data 
from/in a HD (Hard Disk) 105 following the control of the 
CPU 101. and reference numeral 105 denotes a HD for storing 
the data written following the control of the HDD 104, 
respectively. 

[0046] Still further, reference numeral 106 denotes an FDD 
(Floppy Disk Drive) for controlling the read/write of the 
data from/in a FD (Floppy (registered trademark) Disk) 107 
following the control of the CPU 101, and reference numeral 
107 denotes ah attachable /detachable FD for storing the data 
written following the control of the FDD 106, respectively. 
[0047] Still further, reference numeral 108 denotes a 
display for displaying various kinds of data such as a 
cursor, a menu, a window and characters and images, 
reference numeral 109 denotes a network board which is 
connected to a network NET via a communication line 110 and 
functions as an interface between the network and the CPU 
101, respectively. Still further, reference numeral 111 
denotes a keyboard having a plurality of keys for inputting 
characters, numerals, various kinds of instructions or the 
like, and reference numeral 112 denotes a mouse for 
performing the selection and execution of various kinds of 
instructions, selection of an object to be processed, 
movement of the cursor, or the like, respectively. 
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[0048] Still further, reference numeral 113 denotes a 
scanner for optically reading characters and images , 
reference numeral 114 denotes a printer for printing the 
characters and images following the control of the CPU 101, 
reference numeral 115 denotes a CD-ROM which is an 
attachable/detachable recording medium, reference numeral 
116 denotes a CD-ROM drive for controlling the control of 
the read of the data from the CD-ROM 115, and reference 
numeral 100 denotes a bus or a cable for connecting the 
above- described components to each other. 

[0049] (Functional constitution of the program preparation 
device) Next, the functional constitution of the program 
preparation device according to the embodiment of the 
present invention will be described. Fig. 2 is an 
explanatory view which functionally shows the constitution 
of the program preparation device according to the 
embodiment of the present invention. The program 
preparation device according to the embodiment of the 
present invention includes the program storage unit 200, the 
address reference conversion module preparation unit 201, 
the program conversion unit 202, the program linking unit 
203, and the program load unit 204. 

[0050] Reference numeral 200 denotes a program storage unit, 
which includes an execution program storage unit 200a and an 
address reference conversion module storage unit 200b. 
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Firstly, the execution program storage unit 200a stores an 
executable program in a classified and arranged manner in a 
plurality of files. The program file stored therein roughly 
includes (a) a file in which a module group to be commonly 
referred to from a plurality of other program files is 
described, in other words, a common program file and (b) a 
file describing a program for referring the modules via a 
below- described address reference conversion module. 
[0051] Fig. 3 is an explanatory view schematically showing 
an example of the common program file 300 to be stored in 
the execution program storage unit 200a. The external 
function modules fl, f2, f3 and f4 which are called by other 
programs and used are subjected to the static link in 
advance to this common file, and stored in the addresses Al, 
A2, A3 and A4, respectively. Further, a symbol table 300a 
with the name and the address of the external function 
module included therein corresponding to each other is 
stored in each common file. 

[0052] Further, the address reference conversion module 
storage unit (an address reference conversion module 
archive) 200b stores an address reference conversion module 
prepared by a below- described address reference conversion 
module preparation unit 201. The address reference 
conversion module will be described immediately below. 
[0053] Next, reference numeral 201 denotes an address 
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reference conversion module preparation unit, which prepares 
an address reference conversion module corresponding to each 
external function module in the common program file stored 
in the execution program storage unit 200a. The prepared 
address reference conversion module is stored in the address 
reference conversion module storage unit 200b. 
[0054] Fig. 4 is an explanatory view schematically showing 
an example of the address reference conversion module 
prepared by the address reference conversion module 
preparation unit 201 and stored in the address reference 
conversion module storage unit 200b. For example, reference 
numeral 400 denotes an address reference conversion module 
corresponding to the external function fl shown in Fig. 3, 
in which the address reference conversion fl f having the 
same name as that of the external function fl and the data 
area dl.with the address value when executing the external 
function fl being stored are defined. This function fl' 
performs only the processing of "jump to the address stored 
in the data area dl". 

[0055] Further, the address value of zero, in other words, 
the impossible address value is stored in the data area dl 
at this time, and as described below, the real address value 
of the external function f 1 is set by the program load unit 
204 when executing the program. Further, the address 
reference conversion modules 401 to 403 corresponding to the 
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external functions f2 to f4 have the same format, which can 
be prepared automatically if the function name is known. 
[0056] Reference numeral 202 denotes a program conversion 
unit (a compiler), which converts a source program input 
from the keyboard 111 or read out from the HD 105 into an 
object program executable by the computer. 

[0057] Reference numeral 203 denotes a program linking unit 
(a static linker), which retrieves the address reference 
conversion module corresponding to the external function 
referred to by the program, in other words, the address 
reference conversion module having the function of the same 
name as that of the external function from the address 
reference conversion module storage unit 200b, and links it 
to the program. The executable program file with the 
necessary functions being linked thereto is stored in the 
execution program storage unit 200a. 

[0058] Pig. 5 is an explanatory view schematically showing 
an example of a program stored in the execution program 
storage unit 200a after being converted in the machine 
language by the program conversion unit 202 with the 
requested function being linked thereto by the program 
linking unit 203. When it is assumed that this program 
originally refers to the external functions fl, f2 and f3, 
the corresponding address reference conversion modules fl', 
f2' and f3' are linked to the program after the conversion 
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and linkage in place of these external functions . The 
values of the data areas of dl, d2 and d3 are not set yet. 
[0059] Next, reference numeral 204 denotes a program load 
unit (a run-time loader), which includes an address 
re trieval unit 204a and an address setting unit 204b. The 
program load unit 204 starts the program stored in the 
execution program storage unit 200a. Here, a case in which 
the program shown in Fig. 5 is started will be described as 
an example. 

[0060] Firstly, the program load unit 204 retrieves the 
program file referred to by the program, i.e., a common 
program file 300 shown in Fig. 3 from the execution program 
storage unit 200a. The symbol table 300a of this common 
program file 300 will be retrieved by the address retrieval 
unit 204a to acquire the address value of the external 
function corresponding to the function having the same name 
as that of the address reference conversion linked to the 
above -described program, iri other words, the address 
reference conversion. In this example, the address values 
Al, A2 and A3 of the external functions fl, f2 and f3 
corresponding to the address reference conversion modules 
fl 1 , f2' and f3' will be acquired. 

[0061] Next; the program load unit 204 stores the address 
values in the data area dl, d2 and d3 of the program by the 
address setting unit 204b. The jump destinations by the 
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address reference conversion modules fl', f2' and f3" are 
determined, and the preparation of executing the program is 
prepared. When executing the program, the corresponding 
external function will be executed via the linked address 
reference conversion module . 

[0062] Further, the address reference conversion module 
preparation unit 201, the program conversion unit 202. the 
program linking unit 203 and the program load unit 204 
realize the function of each unit by the execution of the 
command processing by the CPU 101 according to the command 
of the program read by the RAM 103 from various kinds of 
recording media such as the HD 105 and the FD 107 or the CD- 
ROM 115. 

[0063] (Processing flow from preparation to execution of 
program) Next, the processing flow from the preparation to 
the execution of the program in the program preparation 
device according to the embodiment of the present invention 
will be described. Fig. 6 is a flowchart indicating the 
processing flow of the preparation to the execution of the 
program of the program preparation device according to the 
embodiment of the present invention. 

[0064] Further, the processing in (1) to (3) is not 
necessarily performed continuously, but there may be a 
temporal interval between the respective processing. 
However, in the figure, the entire flow is shown. 
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[0065] (1) In the advanced preparation Steps S601 to S603, 
firstly, the address reference conversion module 
corresponding to each external function module is prepared 
in the address reference conversion module preparation unit 
201. In Step S601, the address reference conversion module 
preparation unit 201 retrieves the symbol table of the 
common program file 300 • stored in the execution program 
storage unit. 200a, and successively acquires the name of the 
external function described in the file. 

[0066] In the succeeding Step S602, the address reference 
conversion module consisting of the function of the same 
name as the external function composed, of the jump 
instruction to each external function, and the data area 
storing the address of the jump destination of the function 
will be prepared. The prepared address reference conversion 
module is stored in. the address reference conversion module 
storage unit 200b in Step S603. 

[0067] (2) Conversion and Linkage Thereafter, when the 
program requiring the conversion and the linkage is input in 
this device, the program conversion unit 202 converts the 
input source code into the object code in Step S604 
(compile). And, in Step S605, the program linking unit 203 
retrieves the function having the same name as that of the 
external function referred to by the program from the 
address reference conversion module storage unit 200b, and 
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links the address reference conversion module including the 
retrieved function to the program in Step S606 (link). The 
program is converted into the machine language, and the 
necessary address reference conversion module is linked 
thereto. This program is stored in the execution program 
storage unit 200a in Step S607. 

[0068] (3) Execution Thereafter, when the execution 
instruction of the program is input in this device, the 
program load unit 204 reads the program instructed from the 
execution program storage unit 200a in Step S608. And, in 
Step S609, firstly, the common program file 300 referred to 
by the program is read from the execution program storage 
unit 200a. 

[0069] In addition, in Step S610, the address retrieval 
unit 204a of the program load unit 204 retrieves the symbol 
table of the file retrieved in Step S609, and successively 
acquires the address of the external function having the 
same name as that of the address reference conversion linked 
to the program. And, the address is set in the address 
reference conversion module of the program by the address 
setting unit 204b in Step S611. The program to be 
completely executable by identifying this address is 
executed in Step S612. 

[0070] According to the above -described embodiment, not 
only the common program file including the entity of the 
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external function but also the program referring to the 
external function via the address reference conversion 
module is completely subjected to the static link, and any 
command code for enabling the re -arrangement of the object 
is not included at all, the program size becomes smaller 
than that in a case of the dynamic link system. 
[0071] Further, different from a conventional static link 
system, the program file including the entity of the 
external function can be referred to from a plurality of 
programs, the external function group to be commonly used by 
a plurality of programs is summarized as the common library, 
and the size of the entire program can be reduced thereby. 
[0072] In addition, any entity of the function is not 
included in the program referring to the external function, 
and even in a case in which the inside of the external 
function is corrected by a reason such as a trouble, only 
the common program file may be updated, and the development 
efficiency of the program is enhanced. 

[0073] In addition, the static link system of the present 
invention can be realized without making any change to the 
compiler or the static linker as a software development tool, 
and can be coexistent with the conventional development 
environment, and the above -described advantage can be 
enjoyed without degrading the efficiency of the software 
development . 
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[0074] (Embodiment 2) Fig. 7 is a block diagram showing a 
constitution of an image forming device according to 
Embodiment 2 of the present invention (hereinafter, referred 
to as a "compound machine"). As shown in Fig. 7, the 
compound machine 700 comprises a black-and-white line 
printer (B&W LP) 701, a color line printer (Color LP) 702, a 
hardware resource 703 such as a scanner and a facsimile, and 
a software application 710 composed of a platform 720 and an 
application 730. 

[0075] The platform 720 has a control service which 
interprets the processing request from the application and 
generates an acquisition request of the hardware resources, 
a system resource manager (SRM) 723 which controls one or a 
plurality of hardware resources and adjusts the acquisition 
request form the control service, and the versatile OS 721. 
[0076] The control service is formed of a plurality of 
service modules and comprises an SCS (a system control 
service) 722, an ECS (an engine control service) 724, an MCS 
(a memory control service) 725, an OCS (an operation panel 
control service) 726, an FCS (a facsimile control service) 
727, and an NCS (a network control service) 728. The 
platform 720 has an application program interface (API) 
capable of receiving the processing request from the 
application 730 by the function defined in advance. 
[0077] The versatile OS 721 is a versatile operating system 
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such as UNIX (registered trademark), and performs the 
parallel execution of each software of the platform 720 and 
the application 730 as the process. 

[0078] Each control service is operated as the process, and 
performs one or a plurality of threads in the process. 
[0079] The process of the SRM 723 performs the system 
control and the resource control together with the SCS 722, 
and performs the adjustment and the execution control 
according to the request from an upper rank level using the 
hardware resources engines such as a scanner unit and a 
printer unit, a memory, an HDD file, a host I/O (a cehtro 
I/F, a network I/F, an IEEE1394 I/F, an RS232C I/F or the 
like) . 

[0080] More specifically, the SRM 723 determines whether or 
not the requested hardware resources are available (whether 
or not they are not used by other request), and if they are 
available, it is conveyed to the upper rank level that the 
requested hardware resources are available. Further, the 
SRM 723 performs the use scheduling of the hardware 
resources to the request from the upper rank level, and 
directly performs the requested content ( such as the paper 
conveyance and the image forming operation by the printer 
engine, securement of the memory, and generation of the 
file). 

[0081] The process of the SCS 722 performs the control of 
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the application, the control of the operation unit, the 
display of the system screen, LED display, resource control, 
and the control of the interrupted application. 
[0082] The process of the ECS 724 controls the engine of 
the hardware resource 703 controls the engine comprising the 
black-and-white line printer (B&W LP) 701, the color line 
printer (Color LP) 702, the scanner, the facsimile or the 
like. 

[0083] The. process of the MCS 725 acquires and releases the 
Image memory, the use of the hard disk device (HDD), and the 
compression and enlargement of the image data. 
[0084] The process of the OCS 726 controls an operation 
panel (an operation panel) forming an information 
transmission means between an operator and a body control. 
[0085] The process of the FCS 727 provides the APPEARANCE 
for performing the transmission-reception of the facsimile 
using a PSTN/ I SDN network from each application layer of the 
system controller, the registration/citation of various 
kinds of facsimile data controlled by a BKM (back-up SRAM), 
the reading of the facsimile, the reception and printing, 
and of the facsimile, and integrated transmission-reception. 
[0086] The NCS 728 is a process for providing the service 
to be commonly used by the applications requesting the 
network I/O, and performs the intermediation when sorting 
the data received by each protocol from the network side to 
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each application or transmitting the. data from the 
applications to the network side. 

[0087] The application 730 performs the processing specific 
to each user service regarding the image forming such as the 
printer, the copier, the scanner or the facsimile. The 
application 730 comprises the printer application 711 as the 
application for the printer having the page description 
language (PDL), the PCL and the postscript (PS), the copier 
application 712 as the application for the copier, the 
facsimile application 713 as the application for the 
facsimile, the scanner application 714 as the application 
for the scanner, the net file application 715 as the 
application for the network file, and the step inspection 
application 716 as the application for the process 
inspection. 

[0088] Fig. 8 is a schematic view showing the relationship 
between the control service, the service common library and 
the run-time loader in the compound machine according to 
Embodiment 2. The service common library 840 summarizes a 
plurality of functions to be commonly called from a 
plurality of control services such as the ECS 724, the MCS 
725, and the SCS 722 in one file so as to be used from the 
plurality of control services. The function for performing 
the processing on the processes such as generation, opening 
and closing of the process, the function for performing the 
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processing on the thread such as generation, opening and 
closing of the thread, and the function of the file 
operation such as the opening and closing of the file, or 
the like are registered in this service common library 840. 
Further, function arrangement lniformation 844 indicating the 
registered absolute address of the function is stored in the 
service common library 840. 

[0089] The control service has an area storing the absolute 
address of the function to be called during the execution, 
and the address reference conversion part describing the 
command of jumping to the absolute address stored in the 
area . 

[0090] The run- time loader 843 acquires each absolute 
address of the function from function arrangement 
information 844 of the service common library 840 when 
executing the application 730 and the system control service, 
and performs the address solution by storing the absolute 
address of the function acquired in the address reference 
conversion part 842 of each control service. This run-time 
loader 843 constitutes the address reference solution means 
of the present invention. 

[0091] Fig. 10 is a schematic view showing the structure of 
the service common library 840 in the compound machine 
according to Embodiment 2. This service common library 840 
has an entity part of each function, and function 
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arrangement information 844 indicating the absolute address 
in the virtual memory space of each function. In Fig. 10, 
the thread___create function and the file_open function are 
registered in the service common library 840 as an example 
of the functions. 

[0092] Function arrangement information 844 of the service 
common library 840 stores addrl as the absolute address of 
the thread__create function, and addr2 as the absolute 
address of the file_open function. Further, arrangement 
information of the thread_create function, and arrangement 
information of the file_open function may be stored as addrO 
+ offsetl, and addrO + offset2, respectively, where addrO is 
the leading absolute address of the service common library 
840, offsetl is the offset from the head of the service 
common library 840 of the thread_create function, and 
offset2 is the offset from the head of the service common 
library 840 of the file_open function, respectively. 
[0093] The application common library 841 summarizes a 
plurality of functions to be commonly called from a 
plurality of applications such as the printer application 
711 and the copier application 710 in one file so as to be 
used from the plurality of applications. The function for 
performing the processing on the process, the function for 
performing the processing on the thread, the function for 
the file operation, or the like are also registered in this 
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application common library 841. The application common 
library 841 also has the entity of each function and 
function arrangement information 844, and its structure is 
similar to that of the service common library 840. 
[00941 Next, the operation when executing the control 
service in the compound machine according to Embodiment 2 of 
this constitution will be described with the SCS 722 as an 
example. Fig. 9 is a schematic view showing the arrangement 
of the SCS 722 on the virtual memory when the process is 
started. As shown in Fig. 9, the body program of the SCS 
722 is arranged on the lower rank of the address, and the 
service common library 840 is arranged on the upper rank of 
the address. 

[0095] Fig. 11 is an explanatory view showing the content 
of the body program of the SCS 722. Further, F±g. 11 mainly 
shows the function call of the service common library 840. 
[0096] As shown in Fig. 11, the body program of the SCS 722 
calls the thread_create function of the service common 
library 840. And, the body program of the SCS 722 has the 
address reference conversion part 842 for the function call. 
The data area dl for storing the absolute address of the 
thread__create function is ensured in this address reference 
conversion part 842, and the processing for calling the 
function of the absolute address to be stored in dl is 
described. 
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[0097] Fig. 12 is a flowchart indicating the procedure of 
the address solution processing of the run-time loader 843 
in the compound machine according to Embodiment 2. When the 
SCS 722 is started, the run-time loader 843 retrieves the 
function symbol defined as the external function from the 
body program of the SCS 722 (Step S1201). Thus, the 
thread__create function is retrieved, and its symbol 
thread_create is obtained as the result of retrieval. At 
this time, the address which is not present in reality (for 
example, 0x00000000) is stored in the data area dl of the 
address reference conversion part 842 of the body program of 
the SCS 722, and the address solution is not performed yet. 
[0098] Then, presence/absence of the function symbol of the 
external function is determined (Step S1202), and if the 
function symbol is present, function arrangement information 
844 of the service common library 840 is referred to, and 
the absolute address of the function of the retrieved 
function symbol is acquired from function arrangement 
information 844 (Step S1203). 

[0099] Next, the acquired absolute address is stored in the 
data area dl of the corresponding function of the address 
reference conversion part 842 of the body program (Step 
S1204). Thus, the absolute address addrl is stored in the 
data area dl to perform the address solution of the 
thread__create function. 
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[0100] By repeating the processing of the above-described 
Steps S1203 and S1204 to every function symbol retrieved in 
Step S1201 (Step S1205), the address solution processing of 
the external function of the body program of the SCS 722 is 
completed. 

[0101] And, when the address solution of every function is 
completed, the execution of the main of the body program of 
the SCS 722 is started. When the thread_create function is 
called to generate the thread during the execution of the 
main, the control is shifted to the absolute address addrl 
of the thread_create function by the address reference 
conversion part 842, and the entity of the thread_create 
function of the service common library 840 is called to 
generate the thread. 

[0102] In Embodiment 2, the execution of the SCS 722 is 
described. However, similar processing is performed on the 
execution of other control services or applications. During 
the execution of the applications, however, the address 
solution processing is performed with the functions in the 
application common library 841. 

[0103] As described above, the compound machine according 
to Embodiment 2 has the service common library 840 having 
the entity of the function to be commonly called from a 
plurality of control services and function arrangement 
information 844 indicating the absolute address on the 
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virtual memory of each function. Since each control service 
has the address reference conversion part 842 in which the 
absolute address of the function is stored by the run-time 
loader 843 during the execution, any development need not be 
performed while being conscious of the absolute address of 
the function, and the development of the control services 
can be easily performed independently from the common 
library and other control services. Further, in the 
development of the control services, the absolute address of 
the function to be called need not be determined during the 
development by providing the address reference conversion 
part 842, the version upgrade of the control services can be 
easily performed, and the working efficiency of development 
of the control services can be enhanced. 
[0104] Further-, in the compound machine according to 
Embodiment 2, the absolute address of the function is stored 
in the address reference conversion part 842 based on 
function arrangement information 844 when starting the 
control service by the run-time loader 843. Thus, the 
processing of the address solution during the execution 
becomes simple, the overhead when executing the program is 
reduced. 

[0105] (Embodiment 3) The compound machine according to 
Embodiment 2 has the service common library 840 registering 
the function called from a plurality of control services and 
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the application common library 841 registering the function 
called from a plurality of applications, and the common 
libraries are independent from each other. However, the 
compound machine according to Embodiment 3 calls the 
function further registered in the service common library 

840 from the functions registered in the application common 
library 841. 

[0106] The constitution of the compound machine according 
to Embodiment 3 is similar to that of the compound machine 
according to Embodiment 2, and its description will be 
omitted. Fig. 14 is a schematic view showing a structure of 
the application common library 841 in the compound machine 
according to Embodiment 3 . This application common library 

841 has an entity part of each function and function 
arrangement information 844 indicating the absolute address 
in the virtual memory space of each function. In Fig. 14, 
the font_search function is registered in the application 
common library 841 as an example of the function, and has 
function arrangement information 844 indicating the absolute 
address addr3 of the font_search function. In addition, as 
shown in Fig. 14, the file_open function of the service 
common library 840 is called from the font_search function 
of the application common library 841. Thus, the 
application common library 841 has the address reference 
conversion part 842 for calling the file_open function. 
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This address reference conversion part 842 ensures the data 
area d2 storing the absolute address of the file_open 
function, and describes the processing for calling the 
function of the absolute address to be stored in d2 . 
[0107] Next, the operation during the execution of the 
application in the compound machine according to Embodiment 
3 of this constitution will be described with the printer 
application 711 as an example. Fig. 13 is a schematic view 
showing the arrangement of the printer application 711 on 
the virtual memory when starting the process. As shown in 
Fig. 13, the body program of the printer application 711 is 
arranged on the lower rank of the address, the application 
common library 841 is arranged on its upper rank, and the 
service common library 840 is further arranged on its upper 
rank. Further, the address at which the service common 
library 840 is arranged is fixed to the same address as that 
of the service common library 840 according to Embodiment 2. 
In other words, each library is arranged at the position 
fixed by the absolute address. 

[0108] Fig. 15 is an explanatory view indicating the 
content of the body program of the printer application 711. 
Fig. 15 mainly shows the function call of the application 
common library 841 and the service common library. 
[0109] As shown in Fig. 15, the body program of the printer 
711 calls the font_search function of the application common 
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library 84 land the thread_create function of the service 
common library 840. And, the body program of the printer 
application 711 has the address reference conversion part 
842 for these function calls. This address reference 
conversion part 842 ensures the data area d3 storing the 
absolute address of the font_search function, and describes 
the processing for calling the function of the absolute 
address to be stored in the data area d3 . Further, the 
address reference conversion part 842 ensures the data area 
d4 storing the absolute address of the thread_create 
function, and describes the processing for calling the 
function of the absolute address stored in d4 . Further, 
before starting the printer application 711, the address 
which is hot present in reality (for example, 0x00000000) is 
stored in the data areas d3 and d4, and the address is in a 
non-solved state. 

[0110] When the body program of the printer application 711 
is started, the run- time loader 843 performs the address 
solution processing of the function. In other words, the 
function symbol of the external function to.be called from 
the application common library 841 is retrieved. The 
absolute address of the retrieved function symbol flle_open 
function is acquired with reference to function arrangement 
information 844 of the service common library 840. The 
absolute address addr2 is thus acquired, and the absolute 
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address addr2 is stored in the data area d2 of the address 
reference conversion part 842 in the application common 
library 841. 

[0111] Next, the run-time loader 843 performs the address 
solution processing in the body program of the printer 
application 711. In other words, the function symbol of the 
external function to be called from the body program of the 
printer application 711 is retrieved. In this condition, 
the font_ search and the thread_create are retrieved as the 
function symbols. 

[0112] And, the run-time loader 843 acquires the absolute 
address of the function of the retrieved function symbol 
f ont_search with reference to function arrangement 
information 844 of the application common library 841. Thus, 
the absolute address addr3 is acquired, and this absolute 
address addr3 is stored in the data area d3 the address 
reference conversion part 842 in the body program of the 
printer application 711. 

[0113] Next, the run- time loader 843 refers to function 
arrangement information 844 of the application common 
library 841 in order to obtain the absolute address of the 
function of another retrieved function symbol thread_create . 
Any thread_create is not registered in function arrangement 
information 844 of the application common library 841, and 
then, function arrangement information 844 of the service 
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common library 840 is referred to. The absolute address 
addrl of the thread_create is acquired from function 
arrangement information 844 of the service common library 
840. and the absolute address addrl is stored in the data 
area d4 of the address reference conversion part 842 of the 
body program of the printer application 711. Thus, every 
address solution processing is completed. 
[0114] When every address solution is completed, the 
execution of the main of the body program of the printer 
application 711 is started. When the font_search function 
for retrieving the font during the execution of the main is 
called, the control is shifted to the absolute address addr3 
of the font_search function by the address reference 
conversion part 842. and the entity of the font_search 
function of the application common library 841 is called, 
and executed. 

[0115] When the file_open function for the file open is 
called while executing the font_search function, the control 
is shifted to the absolute address addr2 of the flle_open 
function by the address reference conversion part 842. and 
the entity of the f ile_open function of the service common 
library 840 is called, and executed. 

[0116] Next, when the thread_create function is called to 
generate the thread by the body program of the printer 
application 711. the control is shifted to the absolute 
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address addrl of the thread_create function by the address 
reference conversion part 842 , and the entity of the 
thread_create function of the service common library 840 is 
called and executed. 

[0117] In Embodiment 3 # the execution of the printer * 
application 711 is described, and similar processing is 
performed for the execution of other applications. 
[0118] Thus, in the compound machine according to 
Embodiment 3, the service common library 840 has the 
function to be called from the application common library 
841 and function arrangement information 844 indicating the 
absolute memory address of each function, and the 
application common library 841 has the address reference 
conversion part 842 in which the absolute address of the 
function to be called is stored during the execution. Thus, 
any . development conscious of the absolute address of the 
function to be called need not be performed, and the 
independent development of the application common library 
841 from that of the service common library 840 can be 
easily performed. Further, the development of the 
application common library 841 need not be determined during 
the development of the absolute address of the function by 
providing the address reference conversion part 842, the 
version upgrade of the application common library 841 is 
easily performed, and the working efficiency of development 
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of the application common library 841 can be enhanced. 
[0119] 

[Advantages] As described above, in the program preparation 
device according to Claim 1 of the present invention, the 
program preparation device for preparing the program to be 
executed by the computer comprises a preparation means for 
preparing the address reference conversion module consisting 
of the jump instruction to the external function module with 
the program referring thereto, a conversion means for 
converting the program in a computer- executable format, and 
a linking means for linking the address reference conversion 
module consisting of the jump instruction to the external 
function module with the program referring thereto which is 
prepared by the preparation means to the program converted 
by the conversion means; and the external function module to 
be referred to from the program is executed via the address 
reference conversion module consisting of the jump 
instruction to the module subjected to the static link to 
the program in place of the module. Thus, there is an 
advantage of obtaining the program preparation device 
capable of suppressing the size of the embedded execution 
program, and flexibly adaptive to the upgrade and correction 
of each module.. 

[0120] Further, the program preparation device according to 
Claim 2 of the present Invention further comprises a 
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retrieval means for retrieving tlie address of the external 
function module of the jump destination of the address 
reference conversion module linked by the linking means 
during the execution of the program, and a setting means for 
setting the address retrieved by the retrieval means to the 
address reference conversion module linked by the linking 
means, and the address of the jump destination of the 
address reference conversion module is identified during the 
execution of the program with the module being subjected to 
the static link, demonstrating the advantage that the 
program preparation device flexibly adaptive to the upgrade 
and correction of each module to be assembled to the program 
can be obtained for the embedded execution program. 
[0121] Further, in the program preparation method according 
to Claim 3 of the present invention, the program preparation 
method for preparing the program to be executed by the 
computer includes a preparation step of preparing an address 
reference conversion module consisting of. the jump 
instruction to the external function module with the program 
referring thereto, a conversion step of converting the 
program in a computer- executable format, and a linking step 
of linking the address reference conversion module 
consisting of the jump instruction to the external function 
module with the program referring thereto prepared in the 
preparation step to the program converted in the conversion 
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step, and the external function module referred to from the 
program is executed via the address reference conversion 
module consisting of the jump instruction to the module 
subjected to the static link to the program in place of the 
module, demonstrating an advantage of obtaining the program 
preparation method capable of suppressing the size of the 
embedded execution program and flexibly adaptive for the 
update and correction of each module. 

[0122] Further, the program preparation method according to 
Claim 4 of the present invention, in the invention according 
to Claim 3, includes a retrieval step of retrieving the 
address of the external function module of the jump 
destination of the address reference conversion module 
linked in the linking step, and a setting step of setting 
the address retrieved in the retrieval step to the address 
reference conversion module linked in the linking step, and 
the address o£ the jump destination of the address reference 
conversion module is identified during the execution of the 
program subjected to the static link of the module, 
demonstrating an advantage of obtaining the program 
preparation method flexibly adaptive to the upgrade and 
correction of each module corresponding assembled to the 
program to the embedded execution program. 

[0123] The invention according to Claim 5 is a program to 
execute the method according to Claim 3 or Claim 4 by the 
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computer, demonstrating an advantage that any one operation 
of Claim 3 or Claim 4 can be executed by the computer, 
[0124] Further, the image forming device according to Claim 
6 comprises the application common library including one or 
a plurality of functions to be commonly called from a 
plurality of applications, and function arrangement 
information indicating the absolute memory address of each 
function, and the application has the 'address reference 
conversion part in which the absolute address of the 
function to be called is. stored during the execution. Thus, 
by providing the address reference conversion part in the 
application, any development conscious of the absolute 
address of the function tb be called need not be performed, 
the development of the application can be easily performed 
separately from the application common library or other 
applications. Further, the development of the application 
need not be determined when developing the absolute address 
of the function to be called by providing the address 
reference conversion part, and the version upgrade of the 
application can be easily performed, demonstrating the 
advantage that the working efficiency of development of the 
application can be enhanced thereby. 

[012 5] Further, the image forming device according to Claim 
7 further comprises , in the invention according to Claim 6 , 
the service common library having one or a plurality of 
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functions to be commonly called from a plurality of control 
services and function arrangement information indicating the 
absolute memory address on the memory of each function and 
the absolute memory address of each function. The control 
services have the address reference conversion part in which 
the absolute address of the function to be called is stored 
during the execution, and by providing the address reference 
conversion part in the control services, any development 
conscious of the absolute address of the function to be 
called need not be performed, and the development of the 
control services can be easily performed separately from the 
service common library or other control services. Since the 
development of the control services need not be determined 
when developing the absolute address of the function to be 
called by providing the address reference conversion part. 
The version upgrade of the control services can be easily 
performed, demonstrating the advantage that the working 
efficiency of development of the control services can be 
enhanced . 

[0126] Further, the image forming device according to Claim 
8 has, in the invention according to Claim 7, the service 
common library further has one or a plurality of functions 
to be called from the application common library and 
function arrangement information indicating the absolute 
memory address on the memory of each function, and the 
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application common library has the address reference 
conversion part in which the absolute address of the 
function to be called is stored during the execution. Thus, 
by providing the address reference conversion part in the 
application common library, any development conscious of the 
absolute address of the function to be called need not be 
performed, the development of the application common library 
can be easily performed separately from the service common 
library. Further, the development of the application common 
library need not be determined when developing the absolute 
address of the function to be called by providing the 
address reference conversion part, and the version upgrade 
of the application common library can be easily performed, 
demonstrating the advantage that the working efficiency of 
development can be enhanced. 

[0127] Further, the image forming device according to Claim 
9 has, in any one invention according to Claims 6 to 8, an 
address reference solution means for storing the absolute 
address of the function to be called in the address 
reference conversion part based on function arrangement 
information when starting the image forming device. The 
processing of the address solution during the execution 
becomes simple, demonstrating the advantage that the 
overhead when executing the program is shortened. 
[0128] Further, in the image forming device according to 
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Claim 10 , the address reference solution means stores, in 
the invention according to Claim 9, the leading absolute 
address of the service common library or the application 
common library and the offset of the function from the 
leading absolute address in the address reference conversion 
part. By determining the leading absolute address of the 
service common library and the application common library, 
the offset from the leading address may only be stored in 
function arrangement information, demonstrating the 
advantage that the working efficiency of development of the 
service common library or the application common library can 
be enhanced. 

[0129] Further, the image forming device according to Claim 
11 includes the function of executing the processing of the 
thread by the service common library according to any one of 
Claims 6 to 10, demonstrating the advantage that the working 
efficiency of development of the application of the control 
services can be enhanced by communizing the function on the 
thread. 

[0130] Further, the address solution method according to 
Claim 12 includes the address reference solution step of 
storing the absolute memory address of the function to be 
called in the address reference conversion part of the 
application and the control services based on function 
arrangement information. Thus, the processing of the 
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address solution during the execution becomes simple, 
demonstrating the advantage that the overhead when executing 
the program can be shortened. 

[0131] Further, in the address solution method according to 
Claim 13, the address reference solution step stores, in the 
invention according to Claim 12, the leading absolute 
address of the service common library or the application 
common library and the offset of the function from the 
leading absolute address in the address reference conversion 
part. By determining the leading absolute address of the 
common library and the application common library, the 
offset from the leading address may only be stored in 
function arrangement information, demonstrating the 
advantage that the working efficiency of development of the 
service common library or the application common library can 
be enhanced. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is an explanatory view showing the hardware 
constitution of a program preparation device according to an 
embodiment of the present invention. 

[Fig. 2] Fig. 2 is an explanatory view functionally showing 
the constitution of the program preparation device 
according to the embodiment of the present invention. 
[Fig. 3] Fig. 3 is an explanatory view schematically 
showing an example of a common program file 300 stored in an 
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execution program storage unit 200a according to the 
embodiment of the present invention. 

[Fig. 41 Fig. 4 is an explanatory view schematically 
showing an example of an address reference conversion module 
prepaxed by an address reference conversion module 
preparation unit 201 and stored in an address reference 
conversion module storage unit 200b according to the 
embodiment of the present invention. 

[Fig. 5] Fig. 5 is an explanatory view schematically 
showing a program which is converted into a machine language 
by a program conversion unit 202 according to the embodiment 
of the present invention , and stored in the execution 
program storage unit 200a after necessary functions are 
linked by a program linking unit 203. 

[Fig. 6] Fig. 6 is a flowchart indicating the processing 
flow from the preparation to the execution of the program of 
the program preparation device according to the embodiment 
of the present invention. 

[Fig. 7] Fig. 7 is a block diagram showing the constitution 
of a compound machine according to Embodiment 2 . 
[Fig. 8] Fig. 8 is a schematic view showing the 
relationship between the control services, the service 
common library and the run- time loader in the compound 
machine according to Embodiment 2 . 

[Fig. 9] Fig. 9 is a schematic view showing the arrangement 
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on a virtual memory when starting the SCS process of the 
compound machine according to Embodiment 2 . 

[Fig- 10] Fig. 10 is a schematic view showing a structure 
of a service common library in the compound machine 
according to Embodiment 2. 

[Fig. 11] Fig. 11 is an explanatory view indicating the 
content of a body program of SCS in the compound machine 
according to Embodiment 2 . 

[Fig. 12] Fig. 12 is a flowchart indicating a procedure of 
the address solution processing of the run-time loader in 
the compound machine according to Embodiment 2. 
[Fig. 13] Fig. 13 is a schematic view showing the 
arrangement on the virtual memory when starting the process 
of the printer application of the compound machine according 
to Embodiment 2. 

[Fig. 14] Fig. 14 is a schematic view showing a structure 
of an application common library in the compound machine 
according to Embodiment 3 . 

[Fig. 15] Fig. 15 is an explanatory view showing the 
content of a body program of a printer application in the 
compound machine according to Embodiment 3 . 
[Reference Numerals] 
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101 CPU 

102 ROM 
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103 RAM 

104 HDD 

105 HD 

106 FDD 

107 FD 

108 display 

109 I/F 

110 communication line 

111 keyboard 

112 mouse 

113 scanner 

114 printer 

115 CD-ROM 

116 CD-ROM drive 

200 program storage unit 

200a execution, program storage unit 

200b address reference conversion module storage unit 

201 address reference conversion module preparation unit 

202 program conversion unit 

203 program linking unit 

204 program load unit 

204a address retrieval unit 
204b address setting unit 

700 compound machine 

701 black-and-white line printer 
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color line printer 
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software application 
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Fig. 1 

108 display 

111 keyboard 

112 mouse 

113 scanner 

114 printer 

116 CD-ROM drive 

Fig- 2 

202 program conversion unit (compiler) 

203 program linking unit (static linker) 
201 stub function module preparation unit 
200 program storage unit 

200a execution program storage unit 

200b address reference conversion module storage unit 
(address reference conversion module archive) 

204 program loading unit (run-time loader) 
204a address retrieval unit 

204b address setting unit 

Fig. 3 

300a function name address 
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Fig. 6 



5601 acquisition of external function name 

5602 preparation of address reference conversion module 

5603 to address reference conversion module storage unit 

5604 conversion 

5605 retrieval of function 

5606 linkage . 

5607 to execution program storage unit 

5608 read execution program 

5609 read reference file 

56 10 address retrieval 

5611 address setting 

5612 execution 

( 1 ) pre-preparation 

(2) conversion and linkage 

(3) execution 

Fig. 7 

700 compound machine 

711 printer application 
710 s of twar e group 

712 copy application 
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713 facsimile application 

714 scanner application 

715 net file application 

716 process inspection application 
730 application 

720 platform 

721 general OS 

703 other hardware resource 

(1) engine I/F 

Fig. 8 

842 address reference conversion unit 

843 run -time loader 

840 service common library 

844 function arrangement information 

(1) control service 

(2) store absolute address 

(3) acquire absolute address 

(4) store absolute address 

(5) control service 

Fig. 9 

(1) lower rank 
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( 2 ) upper rank 

(3) SCS body program 

(4) service common library 

Fig. 11 

( 1 ) SCS body program 
Fig. 12 

51201 retrieve function symbol* in program 

51202 is function symbol present? 

51203 acquire absolute address of retrieved function from 
function arrangement information of common library 

51204 store acquired absolute address in address reference 
conversion unit of program 

51205 Is non-processed function address present? 
Fig. 13 

( 1 ) lower rank 

(2) upper rank 

(3) printer application body program 

(4) application common library 

(5) service common library 
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Fig. 15 

(1) printer application body program 
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